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investigation was based on the conclusions of USAAMRDL Technical Reports
73-29, "U. S. Amy Helicopter Hydraulic Servocylinder Reliability and
Maintainability Investigation," and 73-35, "U. S. Army Helicopter Rod
End Bearing Reliability and Maintainability Investigation." Those
studies concluded that document deficiencies were contributing signifi-
cantly to poor reliability and maintainability (R&) characteristics of
U. S. Army helicopter hydraulic servocylinders and rod end bearings.

This report presents the results of an effort to identify and recommend
corrections to deficient documents used to specify design and test
requirements and quality assurance provisions for hydraulic systems of
Army aircraft. However, hydraulic system complexity and diversity
precluded, from a cost and time standpoint, an in-depth assessment of
failure and maintenance data to support the recommended document
changes. Rather, a subjective approach was used which was based
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nonexistent, or inadequate documents relating to Army aircraft hydraulic
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SUMMARY

l'his investigation was verformed to identify deficiencies in

U.S. Army helicopter hydraulic system documentation, The scope

of the effort was constrained to documentation pertinent to three

classces of requirements, which impact the reliability and maintain-
ability of Army helicopters: (1) design requirements; (2) qualification
test requirements, procedures, and practices; and (3) quality assurance
requirements and provisions,

The results of this investigation are contained in two volumes:
Volume I - Document Deficiency Analysis, Volume II - Supplemental
Design Guide. Figure | presents an overview of the total effort and
illustrates the allocation of the various tasks into Volumes I and II,

The first major task was to analyze the hydraulic systems contained in the
current inventory of U,S, Army helicopters., [Four models were selected
as represcntative of the total family of helicopters: All-1G, UH-1D/H,
CH-47A, and CH=54A, The components that comprisce the hydraulic system
of these helicopters were then aggregated into three functional

catcgories: control components, actuation components, and pressure
components,

Within cach of the three functional groups, component trees were then
developed to establish the dominant/subordinate relationships among
them, This was followed by the development of a bascline hydraulic
system which represents a composite of the design philosophies of all the
Army helicopter suppliers, The development of this bascline system, in
turn, is the basis for the design of the structure of the documentation tree
included in Volume II of this report,

The next major task was to collect and classify over 200 documents,

of which 104 were found to be pertinent, The applicable documents were
then tested against a structured set of deficiency criteria, and the

potential impact on reliability and maintainability was asscssed, Those
documents containing deficiencies with a potential major impact were

then reevaluated to identify the alternative actions that the Army might take
to reduce the impact and then to select the best of the alternatives.,

Of the total of 104 pertinent documents, about 67 percent were found
to be deficient in the arca of reliability requirements, 71 percent in main-
tainability requirements, 70 percent 1n reliability demonstration require=
ments and 68 percent in maintainability demonstration requirements,

To correct the identified deliciencies, 17 new documents should be
developed to cover the identificd gaps in existing documentation, In
addition, 8 of the existing documents should be deleted, Of the remain-
ing documents, 76 require major revisions, 3 were judged adequate, and
17 should require only minor revisions to remove cexisting deficiencies.,
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INTRODUCTION

This investigation was performed in order to:

I,  Dctermine the inherent hydraulic system documentation
deficiencies that impact helicopter reliability and maintain-
ability,

2. Improve deficient documents to reflect the U, S, Army heli-
copter operational environments,

The words "documents and documentation' will be used only when referring
to military standards, specifications, or handbooks, U,S, Army technical
manuals, and Federal Standards. Volume I of this report describes the
various analytical activities that were performed with the primary intent
of identifying the basic reliability and maintainability related document
deficiencies relative to Army helicopter hydraulic systems, These
activities included:

1. Analysis of current=inventory helicopter hydraulic system
2. Establishment of a baseline hydraulic system
3, Collection of hydraulic system documentation

4, Determination if applicable documentation existed for cach
hydraulic system generic classification based on descriptions of
hydraulic (TM) 55-409, "Fundamentals of Aircraft Hydraulics, "
dated May 1971

5., Identification of other document sources, i,c¢., commercial
and manufacturer, where no existing military documentation
was available

6. Performance of document dificiency analysis on all identified
documentation

7. Selection of best alternatives to deficient documents
8. Recommendations for ncw docuiments

Volume II of this report is a supplemental design guide (SDG), I
promulgated, the SDG will assist the designer of hydraulic systems
and components in improving the reliability, availability and maintain-
ability of Army helicopters, The SDG contains a helicopter hydraulic
system documentation tree which displays the interstitial relationships
of these documents in the design of a hydraulic system,



DERIVATION OF BASELINE HYDRAULIC SYSTEM

One objective of this investigation has been to develop a supplemental
design guide (SDG), When implemented, this guide will serve to aug-
ment existing hydraulic system documentation in order to ensure that
the reliability and maintainability of future hydraulic systems will not be
degraded due to documentation deficiencies, It should be noted that in
this context, documentation deficiency means either inadequate or non=
existent documents,

In order to provide an SDG of maximum utility to the Army, the particular
design philosophies of ecach of the existing helicopter suppliers must be
considered, The baseline hydraulic system has been derived to satisfy
this requirement, This baseline system is a composite design of all
existing Army helicopter suppliers and thercfore includes all of the
generic types of components and functions represented by them,

The existing helicopter hydraulic systems used to develop the baseline
system are shown in Table I,

TABLE I, REPRESENTATIVE ARMY HELICOPTERS

Popular Typical
Designation Name Manufacturer Mission Usage
AH=-1G Cobra Bell Helicopter Company Attack
UH=-1D/H Iroquois Bell Helicopter Company Utility
CH-47A Chinook Vertol Division = Cargo/Transport

The Boeing Company

CH=-54A Tarhe Sikorsky Aircraft Division = Cargo/Transport
United Aircraft Corporation

In addition to the three manufacturers shown in Table I, the Hughes Tool
Company supplies the OH=6A helicopter to the Army, Because the
OH-6A has only a self=containcd one=way-locking hydraulic actuator and
not a complete hydraulic system, it was excluded from the derivation of
the baseline system,




The next step in the baseline system derivation was to aggregate the
hydraulic system components into functional categories. The categories
selected were:

e Control Components - Those components whose function is to
control one or more other components within the hydraulic
systems,

e  Actuation Components — Those components whose function is to
transfer hydraulically boosted energy to one or more other
components,

e Pressure Components = Those components whose function is to
generate or to store hydraulic energy, Also included are com-
ponents which connect to external hydraulic pressure and storage
sources,

Figure 2 is the schematic of the AH=-1G hydraulic system reproduced from
TM 55-1520-221-20, dated 10 Scptember 1971 which was used to

categorize the hydraulic components into the functional graphs previously
described., Following this aggregation, a component '"tree" is developed
wherein each of the three functional groups (control, actuation and pressure)
is broken down into equipments and the components which comprise them,
This tree format is a prercquisite to the development of the document-
ation tree wherein all pertinent documentation is ordered from the system
down to the piece=part level, The AH=1G hydraulic system block diagram
trce is illustrated in Figure 3.

In similar fashion, the UH-1D/H schematic reproduced from TM 55-1520-
210-20, dated 7 May 1969 and block diagram tree are illustrated in
Figures 4 and 5 respectively, The CH-47A schematic reproduced from
TM 55-1520-209-20, dated May 1968 is presented in Figures 6 through

10 and its block diagram tree in Figure 11, Figures 12 through 14
illustrate the CH-54A schematic, reproduced from TM 55-1520-217-20,
dated April 1969 while its block diagram tree is presented in Figure 15,

Upon completion of the four hydraulic system trees, a composite or base-
line hydraulic system block diagram tree was developed, Generic
classifications were used to identify the subsystems and components in
this baseline system, These generic classifications are based on
descriptions of hydraulic components and subsystems outlined in

TM 55-409, "Fundamentals of Aircraft Hydraulics', This baseline
hydraulic system tree, illustrated in Figure 16, was then used as the
basis for the hydraulic system documentation tree presented in Volume II
of this report,
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Check valve

Check valve

Pressure switch
Jacking valve (right)
Check valve
Kneeling valve (right)
Relief valve
Restrictor

Kneeling valve (left)
Check valve

Check valve

Jacking valve (left)
Pressure reducer

52,
53.
54,
35,
56.
57,
58.
59.
60,
61.
62,
é3.
64.
65.
66.

é7.
68.
69.
70,
7] .
72,
73,
74,
75,

76.

Restrictor
Reservoir

Gage
Accumulator
Temperature bulb
Relief valve
Restrictor

Check valve
Check valve
Pressure switch
Hand pump
Restrictor

Check valve
Landing gear (left)
Energy absorption
fuse

Plugstat

Relief valve

Start valve (APP)
Three-way control
valve

Hydraulic pump
(make-up)
Instrument panel
(caution-advisory)
Console (control
switches)
Instrument panel (aft
pilot)
Instrument panel
(temperature)
Restrictor
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DOCUMENTA TION CLASSIFICATION

During the course of the hydraulic system documentation investigation,
over two hundred documents were gathered, Appendix I lists those
documents examined during this investigation, Of this total, 104 were
determined to be applicable to one or more of the four representative
helicopter systems previously mentioned, The remaining documents were
judged to be inapplicable to any of the representative helicopter systems
and are listed in Appendix II,

The documents that were used were obtained from the following sources:
1, Helicopter Technical Manuals (TM's)

2. Department ot Defense Index of Specifications and Standards
(DODISS)

3. Airframe manufacturers and component suppliers

4, U.S. Army Aviation Systems Command (AVSCOM), St, Louis,
Missouri

5, Manufacturers' detailed design specifications for the CH=-47
and CH-54

HELICOPTER TECHNICAL MANUALS

Following compilation of all pertinent documentation, the TM's
applicable to the AH-1G, UH-1D/H, CH=-47A and CH-54A/B helicopters
were reviewed to identify and classify cach of the hydraulic system
components, Table II lists the TM's that were used,

Each of the helicopter maintenance manuals was used as the source
document for the applicable components list, These included:

1. AH-1G - TM 55-1520-221-20P
- TM 55-1520-221-34P

2, UH-I1D/H - TM 55-1520-210-20P
- TM 55-1520-210=-34P
3, CH-47A - TM 55=-1520-209-20P

- TM 55-1520-209-34P

- TM 55-1520-209-35
4, CH-54A/B TM 55=-1520-217=20P
- TM 55-1520-217-35P
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TALLIC II,

APPLICABLEI HELICOPTER TECHNICAL MANUALS

Designation Technical Manuals
AH=1G IM 55-1520-221-20, "Organizational Maintenance

Uli=1D/Hl

CH-47TA

Manual, Army Model AlH-1G Helicopter!, dated
10 September 1971

TM 55-1520-221-201, "Organizational Mainte-
nance Repair Parts and Special Tools Last,
Helicopter, Attack = AH=1G (Bell)', dated

1 June 1971

TM 55-1520-221-34, "DS and GS Maintenance
Manual, Army Model AH=1G Helicopter", # dated
27 August 1971

TM 55-1520-221=-341, "DS, GS and Depot Mainte-
nance Repair Parts and Special Tools List,
Helicopter, Attack = AH-1G (Bell)”, dated

June 1971

TM 55-1520-210-20, "Organizational Maintenance
Manual: Army Model UH=1D/Il Helicopter!,
dated 7 May 1909

TM 55=-1520-210-20P, "Orvanizational Maintc-
nance Repair Parts and Special Tools List,
Helicopter, Utility-Tactical Transport, Ul=-1A,
Utl-1B, UH-1C, UH=1D, Ult=1H (Bell)", dated
April 1971

TM 55=-1520-210=34, "DS and GS Maintenance
Manual, Army Model Ull=1D/H Helicopter',
dated 10 September 1971

TAM 55-1520-210-34P, "DS and GS Maintenance
and Repair Parts and Special Tools List, UH-1B,
Utl=1C, Ull-1D, UH=-1H, UH=-IM (Bell)", dated
Decemnber 1971

TN 55-1520-209-20, "Organizational Maintenance
Manual, Army Model CH=-47A lelicopter", dated
May 1968
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TABLE II - Continued

Designation Technical Manuals

IM 55-1520-209=-20F, "Organizational Maintce-
nance Repair Parts and Special Tools List,
Helicopter, Cargo Transport, CH-47A, CH-47D,
CH-47C (Vertol)", dated August 1971

TM 55-1520-209-35, "DS, GS and Depot Mainte=
nance Manual, Army Model CH=-47A Helicopter',
dated May 1968

TM 55-1520-209-34P, ""DS and GS Maintenance
Repair Parts and Special Tools List, Helicopter,
Cargo Transport, CH=-47A, CH-47B, CH-47C
(Vertol)™, dated August 1971

Cli-54A/B TM 55-1520-217-20, "Organizational Maintenance
Manual, CH-54A Helicopter!, dated April 1969

TM 55-1520-217-20P, "Organizational Mainte-
nance Repair Parts and Special Tools List,
Helicopter, Cargo Transport, CH-51A, CH-548
(Sikorsky)", dated July 1971

TM 55-1520-217-35, '"DS, GS and Depot Mainte-
nance Manual, CH-54A Helicopter", dated
April 1969

TM 55-1520-217-35P, '"DS, GS and Depot Mainte=
nance Repair Parts and Special Tools List, Cli-54A
(Sikorsky)!, dated 19 December 1968

Direct Support
General Support

oo

:}:D.S
G.S.

Table III lists hydraulic system components by military standard number
and helicopter application, Each of these military standards was
reviewed to determine the milite ry or Federal specification that controls
the design and procurement of the pertinent item,
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TABLE III, HYDRAULIC SYSTEM DOCUMENTATION

Applicable Helicopter
Military Standard MIL=Spec Applicability
AH- UH- CH- CH-
Number Title Number 1G IH 47A 54A
AN3 Bolt-Machine A/C MIL-B-6812 X X X X
AN4 Bolt-Machine A/C MIL-B-6812 X X X
AN5S Bolt-Machine A/C MIL-B-6812 X
AN6b Bolt=-Machine A/C MIL-B=-6812 X
AN23 Bolt, Clevis MIL-B-6812 X
AN174 Bolt, Eye, Bolt, MIL-B-6812 X X X
Machine, Close
Tolerance, A/C
AN175 Bolt, Eye, Bolt, MIL-B-6812 X
Machine, Close
Tolerance, A/C
AN206 Bearing, Ball MIL-B-7949 X
AN310 Nut, Plain, FF-N-830 X X X
Castellated
AN316 Nut, Jam, Hex FF-N=836 X X X
AN320 Nut, Plain, FF-N=-836 X X
Castellated
AN365 Nut, Self-Locking AN-M-5 X
AN500 Screw, Machine FF-S5-92 X X
AN501 Screw, Machine FF-5-92 X
ANS502 Screw, Machine MIL-S-7839 X X
AN503 Screw, Machine FF-5-92 X X
AN525 Screw, Washer Head AN=-S-52 X X
AN565 Set Screw - Hex FF-5-103 X
AN743 Bracket, Support - X X X X
Clamp
ANT83 Tece, Flared Tube MIL-F=-5509 X
ANT84 Tee, Flarcd Tube MIL-F=5509 X
ANB04 Tce, Flared Tube MIL-F=5509 X
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TABLE III - Continued

Applicable Helicopter
Military Standard MIL=-Spec Applicability
AH- UH- CH- CH-

Number Title Number 1G IH 47A 54A

AN814 Plug and Bleeder MIL-F-5509 X X X X

AN815 Union-Flared Tube MIL-F-5509 X

AN818 Nut, Coupling MIL=-F=5509 X

ANS821 Elbow=-Flared Tube MIL-F-5509 X

AN832 Union-Flared Tube MIL-F-5509 X

AN833 Elbow=-Flared Tube MIL~-F=-5509 X

AN837 Elbow=-Flared Tube MIL-F=5509 X

AN893 Bushing=~Screw MIL-F-5509 X X X
Thread Reducer

AN912 Bushing - Reducer MIL-F=5509

AN919 Reducer - External MIL=F=-5509 X
Thread, Flared Tube

AN924 Nut, Plain Hex MIL-F=-5509 X X X

AN929 Cap Assy, Pressure MIL=-F=5509 X

AN932 Plug, Pipe MIL-F-5509 X X

AN937 Cross, Internal MIL-F=5509 X X X X
Screw

AN938 Tee, Internal Screw MIL=-F=5509 X X X X

AN939 Elbow, Internal MIL-F=~5509 X X X X
Screw Thread, 90°

AN94] Elbow, Internal MIL-F-5509 X X
Screw Thread, 45°

AN4047 Gasket - X X

AN6203 Accumulator, MIL-A-5498 X
Hydraulic Pressure

AN(204 Valve, Hydraulic MIL-F-5509 X X
Bleeder

ANG(227 Packing O=-Ring, MIL-P=-5516 X X X X

Hydraulic
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TABLE III - Continucd

Applicable Helicopter
Military Standard MIL-Spec Applicability
AH- UH- CH- CH-
Number Title Number 1G 1H  47A 54A
AN6230 Gasket O=-Ring, MIL-P-5516 X X X X
Hydraulic
£AN6235 Filter Element - MIL-F=5504 X

Hydraulic Replace=
able Micronic Line
Type
AN62 36 Filter Element - MIL-F=5504 X

Hydraulic Replace-
able Reservoir Type

AN6237 Filter Element - AN-F-3 X X
Hydraulic Replace-
able Micronic Vent
Type

AN6240 Filter - Hydraulic AN-F=-3 X X
Replaceable Ele-
ment Vent Type

AN6246 Ring - Hydraulic - X
Packing Backup
AN6248 Pump - Hydraulic AN-F-14 X X X
Hand
AN6270 Hose Assy X
AN6285 Adapter - Air MIL-F=-5509 X X

Press, Gage
AN6289 Nut - Flared Tube MIL=F-5509 X X X X

MS2190 Elbow - X

MS3112 Conncctor, MIL-C-26482 X
Receptacle

MS3119 Connector, MIL-C-26482 X
Receptacle

MS3181 Cover, Protective MIL-C~26482 X

MS8000 Hosc Assy, Detach- MIL-H=-25579 X X X

able Fittings
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TABLE III - Continuced

Applicable Helicopter
Military Standard MIL=Spec Applicability
AH- UH-~ CH- Cli-
Number Title Number 1G IH 47A  54A
MS8001 Hose Assy, Detach= MIL=-H=25579 X X X X
able Fittings
MS9015 Plug, Machine - X
Thread
MS9021 Packing, Preformed - X
MS59058 Ring = Backup, - X
Boss Connection
MS9088 Bolt=-Machine, Stecl - X
MS9099 Nut, Hex, Boss - X X
Connection,
Aluminum
MS9135 Gasket, Type XI - X X X
Engine Accessory Dr
MS9136 Gasket, Type XII, - X
14A,B,E, 17A,B
MS4984 Ring, Backup, - X X X
Boss Connection
MS15001 Fittings, Lubc MIL-F=3541 X X
(Hydraulic) Surfacc
Check
MS15003  Fittings, Lube MIL-F=-3541 X X
(Hydraulic)
Surface Check
MS16562  Pin, Spring, Tubular MIL-P-10971 X
MS16624  Ring, Retaining, MIL=-R=21248 X
External, Basic
MS16625 Ring, Retaining, MIL-R-21248 X X X X
Internal, Basic Ty, I, CL, 2
MS16627  Ring, Rectaining, MIL-R=-21248 X
Internal, Inverted Ty. I, CL., 3
MS16629  Ring, Retaining, MIL-R=-21248 X

Internal, Bowed

Ty, II, CL. |
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TABLE III - Continued

Applicable Helicopter
Military Standard MIL=Spec Applicability
AH- UH- CH- CH-
Number Title Number 1G IlH 47A 54A
MS16633 Ring, Retaining MIL-R=-21248 X
External, "E"
MS16998  Screw, Cap, FF-S5-86 X X X
Socket=Head
MS17131  Bearing, Roller - X
MS17825  Nut, Self-Locking MIL-N-25027 X X
MS17826  Nut, Self=Locking MIL-N=-25027 X
MS19059 Balls, Bearing, MIL-B-1083 X
Ferrous, Chrome
MS19060  Balls, Bearing MIL-B-1083 X X X
MS20201  Balls, Bearing, MIL-B-7949 X
Air Frame
MS20365  Nut, Self-Locking AN-N-=-5 X
MS20392  Pin, Straight, MIL-P=5673 X X
Headed
MS20426  Rivcet, Solid MIL-R=-5674 X X
MS20427 Rivet, Solid - X
MS20470  Rivet, Solid MIL-R=-5674 X
MS20760  Adapter, Straight MIL-F=5509 X
MS20819  Sleeve, Flared MIL-F-=5509 X
Tube Fitting
MS21042  Nut, Self-Locking MIL=-N=-25027 X X X X
MS21044  Nut, Self-Locking MIL-N=25027 X X
MS21045  Nut, Sclf-Locking MIL-N=-25027 X X
MS21060  Nut, Self-Locking MIL=-N=-25027 X
MS21083  Nut, Self-Locking MIL-N=25027 X
MS21094 Bolt, Sclf-Locking MIL-B=-6812 X
MIL-F~18240
MS21097  Bolt, Self-Locking MIL=-5-7839 X
MIL-F-18240
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TABLE III - Continued

Applicable Helicopter
Military Standard MIL-Spec Applicability
AH- UH- CH- CH-
Number Title Number 1G 1H 47A 54A
MS21208 Insert, Screw MIL-I-8846 X X
Thread
MS21209  Insert, Screw MIL-I-8846 X X X
Thread
MS21232  Bearing, Plain MIL-B=-8942 X
MS21318 Screw FF-S=-107 X X X
MS21900  Adapter, Flarc- MIL-F-18280 X X
less Tube to AN
Flared Tube
MS21902 Union, Flareless MIL-F=-18280 X X X X
Tube
MS21904 Elbow, Flarecless MIL-F-18280 X
Tube g
MS21905 Tee, Flarcless MIL-F=-18280 X X X X
Tube
MS21906 Cross, Flarcless MIL-F-18280 X
Tube
MS21907 Elbow, Bulkhcad MIL-F-18280 X X X X
MS21908 Elbow, Bulkhead MIL-F-18280 X X X X
MS21909 Tee, Bulkhead, MIL-F-18280 X X X X
Universal
MS21910 Tee, Bulkhead, MIL-F-18280 X X X X
Flarcless
MS21911 Tee, Bulkhead, MIL-F-18280 X X X X
Flareless
MS21912 Tec, Flarcless MIL-F=-18280 X X X X
MS21913 Plug, Flarcless MIL-F-18280 X X
Tube
MS21914 Cap, Pressurc MIL-F-18280 X X X
Scal
MS21915  Bushing, Screw MIL-F-18280 X X X

Thread Expander
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TABLE Iil - Continued

Applicable Helicopter
Military Standard MIL-Spec Applicability
AH- UH- CIH-~ CH-
Number Title Number 1G IH  47A  54A
MS21916  Reducer, External MIL-F-18280 X X X X
Thread, Flarcless
MS21920 Clamp llose MIL~C=-8783 X
MS21922  Sleeve, Coupling MIL-F-18280 X
MS2192+1 Union, Flarecless, MIL-F=-18280 X X X X
Tube
MS521926  Elbow, 90°, MIL-F=~18280 X X X X
Universal
M521937  Nut, Cluster MIL=-F<«18280 X X X
Fitting
MS521938  Bolt, Cluster MIL-EF=-18280 X X X
Fitting
MS21939  Bolt, Cluster MIL=-F=18280 X
Fitting
MS21942  Body, Cluster MIL-F=-18280 X
Fitting
MS21944  Body, Cluster MIL=-1"-18280 X
Fitting
MS21945  Body, Cluster MIL-F-18280 X
Fitting
MS21949  Bolt, Cluster MIL=-F=5509 X
Fitting
MS21950  Bolt, Cluster MIL-F=6509 X
I"itting
MS21951 Doit, Cluster MIL-F=6509 X
Fitting
MS21954 Body, Cluster MIL -F=5509 X
Fittine
MS521959  Body, Cluster MIL=-F=-5509 X X X
Fitting
MS21960  Body, Cluster MIL=-F=5509 X X

Fitting
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TABLE III - Continued

Applicable Helicopter
Military Standard MIL=Spec Applicability
AH- UH- CH- CH-
Number Title Number 1G IH  47A 54A
MS24335 Flange, Bulkhead, MIL-C=-25127 X
Mounting,
Hydraulic
MS24376 Relay, 50 Amp MIL-R=-6106 X
MS24388 Tee, Flared, Tube MIL-F=5509 X
MS24389 Tee, Flared, Tube MIL-F-5509 X
MS24390 Tee, Flared, Tube MIL-F=5509 X
MS2439] Plug, Bleeder MIL=-F=5509 X X X X
MS24392 Union, Flared, MIL-1"-5509 X X
Tube
MS24393 Union, Flared, MIL-F=5509 X
Tube
MS24394 Elbow, Flared, MIL-F-5509 X
Tube
MS24395 Tee, Bulkhead MIL«}F=5509 X
MS24396 Elbow, Flarcd, MIL-F=5509 X
Tube
MS24397 Bushing MIL=}F=5509 X X X X
MS24398 Bushing MIL-F=5509 X X X X
MS24399 Reducer, External MIL-F=5509 X X X
Thread, Flared,
Tube
MS24400 Nut, Plain, Hex MIL-F-5509 X X X X
MS24401 Elbow, Flared, MIL-F=5509 X
Tubce
MS524402 Tee, Flared, MIL-F=-5509 X
Tube
MS24423  Valve, Check MIL-V-25675 X X
MS24586 Spring, Helical MIL=-5-13572 X
MS24665 Pin, Cotter FI'-P=-386 X X X X
MS24667 Screw, Cap, FEF«-5-86 X

Socket
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TABLE III - Continued

Applicable Helicopter
Military Standard MIL-Spec Applicability
AH- UH- CH- CH-
Number Title Number 1G IH 47A 54A
MS24671 Screw, Cap, FF-S5-86 X
Socket
MS24673 Screw, Cap, FF-5-86 X X
Socket Head
MS24690  Packing, MIL-P-5516 X X
Preformed
MS25008 Switch, Sensitive MIL-S-6743 X
MS25083  Jumper Assy, X
Electric
MS25226 Link, Terminal, - X
Connecting
MS25227  Strip, Mounting - X
Nut
MS27039 Screw, Machine MIL=5-7839 X X X
MS27212 Terminal Board - X
Assy
MS27363  Hosc Assy MIL-H-38360 X
MS27364  Hosc Assy MIL-H=-38360 X
MS27365 Hose Assy MIL=-H38360 X
MS27369  Hose Assy MIL-H38360 X
MS27370  Hose Assy MIL -H=38360 X
MS27371 Hose Assy MIL-H-38360 X X
MS28034 Bulb, Temp MIL-B-7370B X
MS28700 Accumulator MIL -A-5498 X
MS28720 Filter, Aircraft MIL-F=5504 X
Hydraulics
MS28773  Retainer, Packing MIL-R-8791 X X
MS28774 Retainer, Packing MIL-R-8791 X X X X
MS28775 Packing, MIL-P-25732 X X X X
Preformed
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TABLE III - Continued

Applicable Helicopter
Military Standard MIL-Spec Applicability
AH- UH- CH- CH-
Number Title Number 1G IH 47A 54A
MS28778 Packing, MIL-P=-5510 X X X X
Preformed MIL-P-5510
MS28782 Retainer, MIL-R=8791 X X
Packing
MS28783 Ring, Gasket MIL-R-8791 X
MS28889 Valve, Air MIL-V-6164 X X X X
MS28890  Valve, Hydraulic MIL-V=-5524 X
Check
MS26893 Valve, Hydraulic MIL-V-8813 X
Relief
MS28895 Filter, Fluid, MIL-F-8815 X
Pressure
MS28895 Filter, Fluid, MIL-F-8815 X
Pressure
MS28932 Felt Strip, C-F-206 X X
Packing Gland
MS29512 Packing, MIL-P=-5315 X
Preformed
MS35206 Screw, Machine FF-5-92 X X X
MS35207 Screw, Machine FF-5-92 X X X X
MS35214 Screw, Machine FF-5-92 X
MS35219 Screw, Machine FF-5-92 X
MS35265 Screw, Machine FF-S-92 X
MS35266 Screw, Machine FF-5-92 X
MS35275 Screw, Machine FF=-5-92 X X
MS35458 Screw, Cap FF-S-86 X
MS35489 Grommet, MIL-G=-3036 X X X X
Rubber
MS35649 Nut, Plain, Hex FF-N=836 X X
MS51963 Set Screw, Hex FF-5-200 X
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TABLE III - Continued

Applicable

Helicopter

Flarcless

Military Standard MIL=Spec Applicability
AH- Ull- CH- ClHl-
Number Title Number 1G 1H 47A 54A
MS87029 Hose Assy
MS122116 Inscrt, Cres MIL-1-8846 X
Helical
MS124696 Insert, Cres MIL-I-8846 X
Helical, Coil,
Fine Thread
MS134351  Ball, Corrosion - X
Resistant Steel,
Precision, Grade
MS134352 Ball, Corrosion - X
Resistant Steel,
Precision, Grade
MS134356 Ball, Corrousion - X
Resistant Steel,
Precision, Grade
MS134378 DBall, Corrosion - X
Resistant steel,
Precision, Grade
MS150459 Ball, Steel, Grade 1 - X
MS219216 Reducer, MIL-R =8572A
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DEPARTMENT OF DEFENSE INDEX OF SPECIFICATIONS AND
STANDARDS

The hydraulic system components identified during the analysis of the
helicopter TM's were then used as a basis for research of the DODISS
for applicable hydraulic system and component specifications, The
alphabetical DODISS was surveyed to determine all military and *ederal
specifications and standards applicable to that generic component type,
Additionally, all processes, practices and procedures applicable to the
design, quality assurance and testing of hydraulic and related systems
were investigated in the DODISS,

AIRFRAME MANUFACTURERS AND COMPONENTS SUPPLIERS

FFor all applicable components for which a specific military or Federal
specification could not be identified, written inquiry was directed to the
parts supplier and the applicable helicopter manufacturer to obtain design
data, These components are listed in Table IV, Those components high-
lighted by a check (/) have been identified as either a composite or

a compound component, i,c., a type of component consisting of two or
more basic elements,

Analysis of the data received from these sources revealed that the
components identified were primarily conmmercial off-the-shelf items
adapted for use by the U.S, Army, Many of these components were
designed and built to commercial specifications which were equal to
or exceeded cquivalent military specifications, The composite/
compound components/cquipments were designed to more than one
military specification to achieve a system functional requirement,

U,S, ARMY AVIATION SYSTEMS COMMAND

Design data were also sought from the U,S, Army Aviation Systems
Command (AVSCOM), St, l.ouis, Missouri, for those component types
fer which applicable military specifications could not be identified,
These data were supplied in the form of microfiche transparencics
from which the military specifications used in some part of the design
process were identified,

MANUFACTURERS! DETAILED DESIGN SPECIFICATIONS

Detailed design specifications for the Boeing-Vertol CI1-47A and
Sikorsky CI-54A helicopters were reviewed to ascertain all military
specifications and standards used in the design of these helicopters,
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DOCUMENTS NOT APPLICABLE

All documents that were reviewed but considered to be inapplicable to
the design of Army helicopter hydraulic systems are shown in
Appendix II, Rationale is provided for the inapplicability oi each
document so classified,

Documents that were valuable to the design of helicopter hydraulic
systems but were not considered to be a hydraulic system document are
shown in Appendix III, These documents are applicable to aircraft
hardware, processes, packaging and inspection procedures.
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TABLE IV, GENERIC COMPONENT TYPES WITHOUT
APPLICABLE MILITARY SPECIFICATIONS

Helicopter Designation

Generic Component Types

UH-1D/H

Pressure Gage

Liquid Sight Indicator

Axial Piston Pump
Hydraulic Module Assembly
Hydraulic Solenoid Operator Valve
Irreversible Valve

Filter

Differential Indicator
Pressure Switch

Hydraulic Servocylinder
Airless Hydraulic Fluid Tank
Hydraulic Accumulator
Directional Valve

v

Reciprocating Pump, Hand
Hydraulic Fluid Cooler
Linear Directional Flow Valve

v Hydraulic System Manifold

Y

Transmitter Assembly

Gage

Pressure Switch
Thermostatic Switch
Thermal Relief Valve

Filter

Variable Displacement Pump
Regulating Valve

Relief Valve

Brake Assembly

v Manifold Assembly
/ Hydraulic Servocylinder Assembly

J/ Composite and/or compound components s i,e,, a type of
component consisting of two or more basic elements,
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DOCUMENT DEFICIENCY ANALYSIS

This section presents the results of the analysis of military specifications
pertaining to hydraulic systems, equipments, components and procedures,
The pertinent documents identified during the data collection tasks as
applicable to helicopter hydraulic systems were reviewed, with primary
attention given to those areas that, by their deficiencies, have a
potentially adverse effect on reliability and maintainability.,

DOCUMENT DEFICIENCY CRITERIA

The criteria used to identify deficiencies in these documents were estab-
lished by analyzing the specific requirements that should be considered by
the designer to meet or exceed the operational parameters of U.S. Army
helicopters.
The primary arcas in each document that were reviewed for deficiencies werce:
) Design Requirements
® Qualification Test Requirements, Procedu-es and Practices

° Quality Assurance Requirements and Provisions

Design Requirements

I The philosophy and criteria used to analyze cach document relative to
i design requirements arc as follows:

1. Scope — Does the scope of the specification provide the
designer with the types of applications for which the system,
cquipment or component is intended? If the specification is
intended to apply only to ground-based applications, the opera-
tional stresses of a helicopter may excced those provided by
the specification. This could result in the compol >nt's pre-

jg maturely failing because its operational parameters have

f been excceded by use in the helicopter environment, On the

other hand, if the intent of the specification is for a missile
application, the design requirements may impose more than
adequate reliability requirements, but the maintenance
considerations may not be adequate for Army field use,

2. Performance — As with the scope, provisions must be made

to ensurc that the detailed operational requirements of the Army
are considered by the designer. A merc listing of the perfor=-
mance paramecters alone is not adequatc unless these parameters
are esscntially the same as required by the operational usc of
the Army. A component or system can be built to mcet or
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exceed tite specification performance requirements and fail
to meet the operational reliability or maintainability require-
ments,

Standard Components = The requirement for the equipment and/or

components to be on a Qualified Products List (QPL} is not
always a realistic requirement, A component that is on a QPL
may not be qualified for the requirements imposed by the US
Army helicopter environment, Components not qualified to
Army operational requirements may not meet Army mainte -
nance considerations or may fail prematurely.

Environmental Conditions — The requirements that are

expressed in the military specification must be those that are
imposed by the mission, Requirements that arc cxpressed in
quantitative values without reference to the expected service
parameters are considered inadequate, Vibratory and sandy
conditions may cause excessive wear of components unless these
factors are adcquately considered during the design of the
components,

Interchangcability — Interchangeability requirements should be

included as a part of military spccifications to ensure that
replacement parts adequately interface with other equipment
and/or components., Components that arc not completely inter-
changeable may cause premature failures or maintenance-
related problems,

Design/Construction = The design and construction of the item
covered Dy military specifications must consider the projected
operational parameters and environment to which the helicopter
will be subjected, If inadequate consideration is given to such
items as tolerances, materials, ctc., the item may fail pre-
maturciy, I the Army maintenance environment is not ade-
quately considered during design and construction, the
operational maintainability of the item can be significantly
degraded,

Product Identification = Requirements {or properly marking/

identifying the components and/or equipment arc important with
respect to maintainability, Inadequate marking of components
contributes to both time loss and improper selection during
maintenance actions,

Workmanship = This requirement is important in that poor work-
manship during manufacture may causec carly failure of items
such as hydraulic components, Inadequately machined surfaces
may permit dirt and other contaminants to enter a component and
could cause excessive wear, jamming and other premature fail-
ures.,
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9.

10,

11,

12,

13,

Safety — Safety is mandatory with respect to personnel and
ecquipment. Equipment designed without consideration for

the safety of the operator and/or maintenance personnel or

other components of the system or related systems could
adversely affect the availability, reliability, or maintain-

ability of the system. Poor safety features necessitate increased
precaution during maintenance, thus leading to lower avail-
ability.

Reliability — Reliability requirements stated in quantitative Mean-
Time~Between=-Failures (MTBF) values are not considered to be
adequate., An adequate reliability requirement is one that is
based on the projected mission requirements of the helicopter,
Items designed to an MTBF value stated in a military specifi-
cation may adversely affect the overall helicopter and/or sysiem
reliability requirement if the MTBF is not at least that

required to meet the mission and/or system reliability,

Maintainability — Maintainability requirements must be stated with
refcrence to the overall helicopter and/or system availability
requirements, Consideration must also be given to the US Army
maintenance concepts, procedures, and practices., If these
parameters are not considered, the item may not be compatible
with the Army system and the helicopter availability and mainte=
nance rates may be adversely affected,

Human Engineering = Human engineering requirements must con=
sider the parameters delincated in MIL-STD=1472, Consideration
should also be given to US Army maintenance concepts, procedures,
and practices, The absence of these considerations may have an
adverse cffect on the operational helicopter availability and
maintenance rates,

Electromagnetic Interference = Provisions for climinating electro-
magnetic interference must be included in all specifications for
items that are electrically controlled, such as solenoid valves,
False failures of the equipment induced by electromagnetic

cnergy affecting the operation of the equipment will contribute

to a lower reliability of the system,

Qualification Test Requirements, Procedurcs and Practices

The specific testing requirement criteria and philosovhy used to conduct
this analysis arc as follows:

1,

Environmental Testing = The procured item should be

adequately tested 1n its intended environment in accordance with
the procedures delincated in MIL-STD=-810 and the detailed

design specification, The effects of the environmental
conditions, i, e,, vibration, sand, and moisture, on the reliability
of the item would identify inherent design weaknessces prior to

the production phase in the life cycle,
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2, System Compatibility Testing — The complete hydraulic system
should be tested to ensure that all components used in the
hydraulic system and interfaces with other related systems,
such as the flight controls, are compatible with the system
operational requirements, Components that are not compatible
with the system may fail prematurely or cause premature
failure of other components in the system,

3, Qualification Test Plan — A qualification test plan is required to
ensure that the component meets or exceeds the design require-
ments imposed by the military and detailed design specifications,

4, Flight Test — Hydraulic systems and major component equip-
ments, such as flight control servocylinders, should undergo
testing that is representative of flight conditions to ensure that
the hydraulic system will not fail due to inadequate design in
relation to mission requirements,

5, Test Witness ~ Qualification test and subsequent sampling test
should be observed by an authorized representative of the pro-
curing agency, This test witness may be the Government
representative at the contractor's facility unless the test requires
special knowledge or expertise on the part of the Government
observer,

6. Rejection and Retest — Those components failing the initial
qualification test or subsequent sampling tests should be retested
or may be considered as qualified by the procuring activity if a
fix can be judged adequate to correct the deficiency, If the
failure would necessitate a major redesign of the component
prior to qualification or require a significant increase in
sampling frequency, complete information should be furnished
to the procuring agency,

7, Service Test — Service test is a requirement that should be
imposed at the system and major component level, This test, in
the form of a reliability and maintainability demonstration, is
designed to identify system components that may degrade the
system reliability and those that may require maintenance pro-
cedures different from those delineated in AR 750-1, "Army
Material Maintenance Concepts and Policies, ' dated May 1972,

Quality Assurance Requirements and Provisions

The quality assurance provisions that should be considered as a minimum
are as follows:

I. Quality Assurance Provisions = Quality assurance is required to
ensure that the component is subjected to quality assurance
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provisions and standards that meet or exceced the requirements
imposed by the military and detailed design specifications,

2, Packing and Shipping — Requirements must be imposed that
detail packing and shipping requirements that protect the com-
ponent from damage during shipment and storage. These
requirements should consider the fragility of the component
being procured by the specification,

3. Component Sampling = Component sampling procedures should
be required for application of quality control checks. Infrequent
sampling of components may allow defective items to be installed
in hydraulic systems that will cause premature failure of the
system,

4. Mandatory Inspection Points = Certain critical phases of the manu-
facture and assembly processes require in=process inspection by
quality assurance personncl,

DOCUMLNT ANALYSIS

The hydraulic system documents identified in Figures 17 through 21 were
analyzed using the criteria and philosophy identificd in the preceding
discussion, This required a detailed analysis of cach arca identified as
impacting the reliability and maintainability and/or the procedures and
practices used to inspect and test the item being procured, Each document
was analyzed to determine if ambiguities existed within it and conflicts
between it and other controlling documents, The documents were categor-
ized by gencric component type with respect to the US Army baseline
hydraulic system block diagram trec as shown in Figurc 16,

The document provisions were then identified as being adequate or
inadequate, The inadequate and nonexistent provisions were then rated as
having onc of the following impacts on the hydraulic system reliability,
availability, and maintainability:

l. Major Impact — Those deficiencies which could result in a
substantial degradation of the helicopter and hydraulic system
reliability, availability, and/or maintainability.

2. Significant = Thosc deficiencies that could result in some
degradation of the helicopter and hydraulic system reliability,
availability, and/or maintainability,

3. Insignificant = Thosc deficiencies that may result in little or

no degradation of the hydraulic system reliability, availability,
and/or maintainability,
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2. System Compatibility Testing — The complete hydraulic system
should be tested to ensure that all components used in the
hydraulic system and interfaces with other related systems,
such as the flight controls, are compatible with the system
operational requirements, Components that are not compatible
with the system may fail prematurely or cause premature
failure of other components in the system,

3, Qualification Test Plan — A qualification test plan is required to
ensure that the component meets or exceeds the design require-
ments imposed by the military and detailed design specifications.

4, Flight Test — Hydraulic systems and major component equip-
ments, such as flight control servocylinders, should undergo
testing that is representative of flight conditions to ensure that
the hydraulic system will not fail due to inadequate design in
relation to mission requirements,

5. Test Witness — Qualification test and subsequent sampling test
should be observed by an authorized representative of the pro-
curing agency, This test witness may be the Government
representative at the contractor's facility unless the test requires
special knowledge or expertise on the part of the Government
observer,

6. Rejection and Retest — Those components failing the initial
qualification test or subsequent sampling tests should be retested
or may be considered as qualified by the procuring activity if a
fix can be judged adequate to correct the deficiency, If the
failure would necessitate a major redesign of the component
prior to qualification or require a significant increase in
sampling frequency, complete information should be furnished
to the procuring agency,

7. Service Test — Service test is a requirement that should be
imposed at the system and major component level, This test, in
the form of a reliability and maintainability demonstration, is
designed to identify system components that may degrade the
system reliability and those that may require maintenance pro-
cedures different from those delineated in AR 750-1, "Army
Material Maintenance Concepts and Policies, ' dated May 1972,

Quality Assurance Requirements and Provisions

The quality assurance provisions that should be considered as a minimum
are as follows:

l.  Quality Assurance Provisions — Quality assurance is required to
ensure that the component is subjected to quality assurance
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The document analysis is presented in Appendix IV of this volume. The
documents reviewed included all amendments, revisions and supplements
that were available during this analysis, These documents are presented
in generic groups to facilitate understanding of the whole analysis process,
A short description of each deficiency and its reliability, maintainability,
and availability impact category are presented in a tabular format,

The summary results of the document analysis arc shown as Table V, This

analysis has shown that four documents can be considered adequate with
respect to reliability and maintainability,
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TABLE V, DOCUMENT DEFICIENCY MATRIX

Parameter 7% Deficient:

Design Requirements:

e Performance 0.9
e Standard Components 33.7
e Environmental Conditions 63.5
e Interchangeability 394
® Design/Construction 5.8
e  Product Identification 11.5
e  Workmanship 27.9
e  Safety 67,3
e Reliability 67.3
e Maintainability 71,1
e Human Engineering 79.8
e Electromagnetic Interference 10,6

—_—

Qualification Testing:

e Environmental Test 76.0
e Qualification Test Plan 25.0
o Test Witness 8.6
e Qualification Retest 44,2
e Reliability Demonstration 70,2
e Maintainability Demonstration 68.3

Quality Assurance

e Quality Assurance Provisions 14,4
e Packing and Shipping 4,8
e  Sampling Criteria 26,0

#Deficiency percentage is based on the 104 hydraulic system related
documents analyzed
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ALTERNATIVE SELECTION ANALYSIS

The objective of the alternative selection analysis was to determine the
feasible alternative for each document found deficient during the
document deficiency analysis, These alternatives are intended to
reduce or eliminate the potential adverse impact on reliability and
maintainability attributed to deficient documents,

EVALUATION METHODOLOGY

The criteria used to evaluate and select the alternative to the deficient
documents were established by analyzing the status of the documents,

the specific deficiencies, the potential impact of the deficiencies on
reliability and maintainability, and the availability of substitute docu-
ments, When two or more documents for the same component existed,
cither at the system, equipment, or component levels or any combin=-
ation therecof, and an ambiguity in reliability and maintainability require~
ments was found to exist, the requirements to be imposed werc then deter=
mined,

The document deficiency analyses shown in Appendix II of this volume
established the degree of deficiency for cach document, This in turn
was correlated into the document action required to remove the inherent
reliability and maintainability rclated deficiencies, Five alternatives
were considered when reviewing cach document related to helicopter
hydraulic system:

No Action = Document is adequate without revision,

Minor Revision -~ Document has some deficiencies that have a
significant adverse impact on reliability and maintainability,

Major Revision = Document has numerous deficiencies that have a
significant adverse impact on reliability and maintainability and can be
remedied by an extensive rewrite of the document,

Deletc = Document has numerous deficiencies that have a significant
adverse impact on reliability and maintainability and a substitute docu-
ment is available, Also it will be deleted from further analysis,

Issue New Document — For those areas where no document is presently
available for the generic classification, a document should be issued,

Also, where one or more documents are available, the document that
best suits the reliability and maintainability requirements of the Army
was identified.
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ALTERNATIVE EVALUATION AND SELECTION

The alternative evaluation and selection of identified hydraulic system
specifications were accomplished using the criteria established in the
preceding "Evaluation Methodology'' discussion, Using the generic
classification groups previously established in this investigation, cach
generic class of documents is evaluated as to the action required by the
Army to assure that the products procured by this document adequately
impose helicopter reliability and maintainability requirements,

The alternative evaluation selection and supporting rationale for
hydraulic system documents for each generic classification of hydraulic
component is shown in columnar format in Figures 17, 18, 19, 20, and
21, Figure 17 is the analysis of the system level documents, Figure 18
displays the analysis for the equipment level documents for the hydraulic
control subsystem, The equipment level documents for the hydraulic
servocontrolled actuators and pressure gencrating subsystem are shown
as Figures 19 and 20, respectively., I'igure 21 displays the alternative
document selection analysis for component level documents, The
columnar headings used in this analysis are as follows:

Generic Classification — Generic classification of item controlled
by document

Document Number — Mlilitary specification or standard number
assigned to the document

Document Action — Action reqyuired for the document being
analyzed

No Action

Minor Revision
Major Revision
Delete

Issue New Document

Preferred Document — The document has been found to contain

the least reliability and maintainability related deficiencies and can
be improved by usc of the Supplemental Design Guide (Volume II of
this report),

e Signifies the preferred approach found during the analysis

o Signifies an altcrnative to the approach found during the
analysis

Rationale — The supporting rationale for the sclection action for
cach document
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The summary of the document selection analysis is shown as Figure 22,
This analysis has shown that nearly two=thirds of all the document and
generic classifications considered required major revision to the docu=
ments, The recommendations for new documents are shown in the

recommendation section of this volume, Recommendations to improve
existing documents are shown in Volume 1I,
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CONCLUSIONS

The most salient point indicated by the hydraulic system documents
analyzed in support of this investigation is that the documents do not
adequately consider the requirements of the US Army mission with
respect to reliability and maintainability, The scope of this study pre=
cluded the gathering of failure and repair rate data; consequently, no
direct correlation could be made between the document deficiencies

and the operational reliability and availability of US Army helicopters,
However, document deficiencies have a significant potential impact on
helicopter reliability and availability, In some instances the competitive
procurements coupled with the integrity of the supplier and the

detailed design specification requirements for the helicopter and
hydraulic systems have negated the effect of these document deficiencies,

The results of this investigation revealed that of the 104 inadequate
hydraulic system documents:

e 67.3% — Reliability requirements were deficient
° 71.1% = Maintainability requirements were deficient
. 70, 2% = Reliability demonstration requirements were deficient

e 68.3% = Maintainability demonstration requirements were
deficient

Of these 104 documents, only three documents can be considered adequate
with respect to reliability and maintainability, Additionally, it was

noted that several generic classes of components used in current
inventory Army helicopters were not covered by military specifications,
Some of these components were classified as composite components that
include two or more components designed into one item of hardware to
perform a discrete function, These composite components usually were
designed to two or more military specifications; e.g., check valve and
relief valve,
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RECOMMENDATIONS

The analysis of the hydraulic system documentation performed during
this study has identified three specific classes of recommendations:

° Supplemental design information

° New document requirements

) No action required

SUPPLEMENTAL DESIGN INFORMATION

It is recommended that the supplemental design information as

presented in Volume II of this report be appended to all future detailed

and system specifications. This information was generated in direct
response to reliability and maintainability related document deficiencies
noted during the analyses of the hydraulic system related documents., This
information may also be used to revise the cxisting military documents

to remove reliability and maintainability related deficiencies caused by
inadequate specifications,

NEW DOCUMENT REQUIREMENTS

Seventeen generic classes of hydraulic system components are not
covered by governing military specifications, These were identified
through investigations, documentation research analyses and develop-
ment of a Baseline Hydraulic System Documentation (specification) Tree.
Lable VI displays specific recommendations for new documents by provid-
ing the following informations

e Generic classces
) Abbreviated statement of usage
) Scope of required document

NO ACTION REQUIRED

Three documents analyzed during this study were found to be adequate
with respect to reliability and maintainability, Conscquently, it is
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recommended that these documents be used as is, These documents
are:

MIL-HDBK-692 (MR) A Guide to the Selection of Rubber
O-Rings, dated 20 October 1964

MIL-T-9906A Tape, Aircraft Tubing Identification
Marker, Noncorrosive, Heat and
Solvent Resistant, dated 2 March 1970

MIL-STD-1247B Identification of Pipe, Hose and Tube

Lines for Aircraft, Missile, and
Space Systems, dated 20 December 1968
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Availability

Demonstrated

Failure

Failure Rate

Human Engineering

Human Factors

Inherent

Maintainability

GLOSSARY

A measure of the degree to which an
item is in the operable and commit-
table state at the start of the mission,
when the mission is called for at an
unknown (random) point in time,

That which has been proven by the use
of concrete evidence gathered under
specified conditions,

The inability of an item to perform
within previously specified limits,

The number of failures of an item
per unit measure of life (cycles,
time, miles, events, etc,, as
applicable for the item),

The area of human factors which
applies scientific knowledge to the
design of items to achieve effective
man-machine integration and
utilization,

A body of scientific facts about human
characteristics, The term covers all
biomedical and psychosocial consid-
crations: it includes, but is not limited
to, principles and applications in the
areas of human engineering, person-
nel selection, training, life support,
job performance aids, and human
performance evaluation,

Achievable under ideal conditions,
generally derived by analysis, and
potentially present in the design,

A characteristic of design and instal-
lation which is expressed as the
probability that an item will be
retained in or restored to a specified
condition within a given period of
time, when the maintenance is per-
formed in accordance with prescribed
procedures and resources,
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Maintenance
Maintenance Man-Hours per

Flight Hour

Mean=Time=Between=Failures
(MTBF)

Mean-Time-To-Repair
(MTTR)

Quality Assurance

Reliability

Safety

All actions necessary for retaining an
itemn in or restoring it to, a specified
condition,

The number of maintenance hours
expended per flight hour to keep the
helicopter flying,

For a particular interval, the total
functioning life of a population of an
item divided by the total number of
failures within the population during
the measurement interval, The
definition holds for time, cycles,
miles, events, or other measures of
life units,

The total corrective maintenance time
divided by the total number of correc-
tive maintenance actions during a
given period of time,

Quality control inspections subsequent
to maintenance or manufacture at
vendors' or manufacturers' facilities,

The probability that an item will
perform its intended function for a
specified interval under stated
conditions,

The conservation of human life and its
effectiveness, and the prevention of
damage to items, consistent with
mission requirements,
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APPENDIX I
DOCUMENTS ANALYZED

SPECIFIC ATIONS
Military

MIL-P=116E Preservation, Methods of, 18 August 1967

MIL-C=]172C Cases, Bases, Mounting, and Mounts,
Vibration (for use with Electronics Equip-
ment in Aircraft), 20 October 1966

MIL=H=775 Hose, Rubber, Plastic, Fabric, or Mctal
(Including Tubing); and Fittings, Nozzles
and Strainers, Packaging of, 18 October
1968

MIL-D=1000 Drawings, Engineering and Associated
Lists, 1 March 1965

MIL-B-1083C Ball, Bearing, Ferrous and Non=Ferrous
(for use in Bearings and Valves), 3 March
1964

MIL-G=3036A Grommet, Elastic, Hot Oil and Coolant
Resistant, 13 May 1965

MIL-F=-3541B Fittings, Lubrication, 16 July 1965

MIL-P=486] Packings, Preformed, Rubber, Packing,
Packaging of, 2 June 1970

MIL=-W=5013H Wheel and Brake Assemblies: Aircraft,
5 April 1971; Amendment 1, 14 September
1971

MIL=-C=-5015 Connectors, Electrical, "AN'" Type,
9 June 1970

MIL-S=-5049B Scrapers, Piston Rod, 3 July 1963; Amend-
ment 2, 21 December 1966

MIL~-A-5070D Adapter, Hose to Tube, Pipe and Flange,

Rcusable: Hydraulic, Fuel and Oil Lines,
11 September 1970; Supplement 1,
11 September 1970
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MIL-B=5087B(ASQG)

MIL-W=-5088

MIL=E=5272C

MIL-P-5315B

MIL=-T=5350D

MIL-H=-5440F

MIL-A-5498C(ASQG)

MIL-C=5501E

MIL=-C=5503C

MIL-F=5504B

MIL-F=5508B

MIL=-F<=5509B

MIL=-P=5510B

Bonding, Electrical and Lightning
Protected, for Aerospace Systems,

15 October 1964; Amendment 2, 31 August
1970

Wiring, Aircraft, Selection and Installation
of, 28 March 1972

Environmental Testing, Aeronautical and
Associated Equipment, General Specifica=
tion for, 13 April 1959; Amendment 2,

18 September 1970; Notice 1, 22 January
1971

Packing, Preformed, Hydrocarbon Fuel
Resistant, 2 December 1964; Amendment 1,
18 November 1966

T'ransmitter, Synchro Operated, Aircraft,
General Specifications for, 8 March 1966;
Amendment 1, 18 June 1970

Hydraulic Systems; Design, Installation and
Tests of Aircraft (General Specification
for), 18 January 1972

Accumulators, Aircraft Hydropneumatic
Pressure, 25 February 1957

Caps and Plugs, Protective, Dust and
Moisture Seal, 4 August 1969

Cylinders, Aeronautical, Hydraulic
Actuating, General Requirements for,
27 June 1963; Amendment 4, 26 April 1972

Filters and Filter Elements, Fluid
Pressure, Hydraulic Micronic Type,
17 October 1958; Amendment 2, 3 April 1969

Fuses, Aircraft Automatic Quantity Mcasur-
ing, Hydraulic, 14 July 1964; Amendment 1,
14 August 1964

Fittings, Flared Tube, Fluid Connection,
22 January 1963; Supplement 1, 22 January
1963

Packing, Preformed, Straight Thread Tube
Fitting, Boss, 10 October 1962; Amend-
ment 2, 18 June 1971
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MIL-J=-5513B

MIL-G=5514F

MIL=-P=5515C

MIL-P=5516C

MIL=P-5517

MIL-P=5518C

MIL<-V=5519C

MIL=R=5520C

MIL-T=5522C

MIL-V=5523C(USAF)

MIL-V -5524B(ASG)

MIL=V=5525C

MIL=-V=5527A

MIL=V=5528A

Joints, Hydraulic Swivel, 13 May 1971

Gland Design; Packings, Hydraulic, General
Requirements for, 15 January 1969

Pump, Hydraulic, RAM, Hand Driven,
17 May 1972

Packing, Preformed, Petroleum, Hydraulic
Fluid Resistant, 160°F, 5 January 1967;
Amendment 2, 29 March 1971

Plastic Parts in Aircraft Hydraulic
Equipment; General Tests for,
14 September 1966

Pneumatic Systems, Aircraft, Design,
Installation and Data Requirements for,

9 July 1962; Supplement 1, 9 July 1962,
Interim Amendment 1{USAF), 3 December
1968

Valves, Aircraft Hydraulic Unloading, 8 June
1964; Amendment 1, 5 August 1954

Reservoirs, Aircraft Hydraulic, Non=-
Separated Type, 30 June 1964; Amendment 1,
21 March 1969

Test Procedure for Aircraft Hydraulic
and Pnecumatic Systems, General,
25 March 1966

Valve; Relief, Hydraulic Pressure,
3 Fcbruary 1969; Amendment 1, 2 June 1971

Valve; Check, Hydraulic, Aircraft, Type I
Systems (ASG), 4 June 1975; Amendment 2,
21 September 1959

Valves, Aircraft, Power Brake,
21 October 1959

Valves, Aircraft, Hydraulic, Thermal
Expansion Relief, 14 May 1951

Valves, Hydraulic, Controllable Check,
26 September 1951 '
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MIL=-V=5529A

MIL-V=5530B

MIL-H=-5540B

MIL-C=5541B

MIL-H=5606C

MIL-C=-5637B

MIL-P=5673

MIL-R=5674

MIL=-B=~5687C

MIL=-P=5994C

MIL~-C=-6026B

MIL=-B=6039C

MIL-0=-6083C

MIL=V=-6164C

Valves, Hydraulic Directional Control,
14 May 1951; Amendment 2, 28 June 1956

Valves; Aircraft Hydraulic Shuttle, 3 Junec
1964; Amendment 4, 24 March 1970

Adhesive Polychloroprene, 23 March 1967;
Interim Amendment -1 (AS), 4 June 1970

Chemical Films for Aluminum and
Aluminum Alloys, 30 June 1970;
Amendn ent 1, 30 September 1971

Hydraulic Fluid, Petroleum Base,
Aircraft, Missile and Ordnance, 30 Scp-=-
tember 1971

Cooler, Lubricating Oil, Petroleum Base,

Aircraft Engine, Tubular, 15 September 1964

Pin, Straight, Headed, 27 September 1962

Rivet, Aluminum and Aluminum Alloy,
25 June 1966

Bearings, Slecve; Washers, Thrust,
Sintered, Metal Powder, Oil=Impregnated,
12 June 1962

Pump, Hydraulic, Electric=Motor=Driven,
Variable Delivery, General Specification
for, 3 May 1972

Control Unit, Pressurc Generating,
Manually Operated, Aircraft Hydraulic
Brake System, 9 October 1959

Bearings, Double Row, Ball, Secaled
Rod End, Anti=friction, Sclf=Aligning,
7 July 1971

Oil; Prescrvative, Hydraulic Equipment,
17 November 1965; Amendment 2, 6 June
1969

Valves; Aircraft, Air, High=Pressure,
2 June 1970
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MIL-I-6181D

MIL-T=6732

MIL-B-6812B

MIL-T=6845C

MIL-I-6866B{ASG)

MIL-I-6868D

MIL-I-6870

MILeI=7057

MIL<E~-7080B

MIL-T=7081D

MIL=-F=7179D

MIL=-R=7362D

MIL=-F=7370

MIL=~S~7742

Interference Control Requirements,
Aircraft Equipment, 25 November 1959;
Notice 6, 24 July 1969

Tubing; Chrome-=Nickel=Molybdenum (8630)
Steel, Scamless, 9 June 1950; Amendment 1,
31 May 1951

Bolt, Aircraft, 23 August 1967

Tubing; Steel, Corrosion=Resistant (304),
Acrospace Vehicle Hydraulic System,

1/8 Hard Condition, 21 September 1966;
Amendment 2, 16 October 1970

Inspection, Penetrant Method of, 26 February
1964; Amendment 2, 30 January 1969

Inspection Process, Magnetic Particle,
30 December 1971

Inspection Requirements, Nondestructive,
for Aircraft Materials and Parts,
25 February 1965

Indicator, Synchro, Aircraft, General
Specification for, 11 May 1970

Electronic Equipment, Aircraft Selection
and Installation of, 6 June 1962, Amendment
3, 29 April 1968

Tube, Aluminum Alloy, Seamless, Round,
6061, Aircraft Hydraulic Quality, 2 Nov=-
ember 1965; Amendment 4, 23 June 1971

Finishes and Coatings: General Specification
for Protection of Aerospace Weapons
Systems, Structures and Parts, 3 March
1969

Rubber, Synthetic, Solid, Sheet, Strip and
Fabricated Parts, Synthetic Oil Resistant,
2 May 1967; Amendment 1, 8 July 1971

Bulb, Temperature, Thermoresistor,
=70 Deg. to Plus 150 Deg., C, Type G=1,
10 September 1969

Screw Threads, Standard, Aeronautical,
2 February 1968

106



MIL-S5-7839

MIL-P-7858

MIL-S-7867A
MIL-V-7915

MIL-B=7949D

MIL-T=7990B

MIL-M=T7997A

MIL-A-8064

MIL-G=-8348F

MIL-H=-8446B

MIL=-I-8500B

MIL-H=-8501B

MIL-T=8504A

Screw, Structural, Aircraft, 22 June 1965

Pump, Hydraulic, Power=-Driven Fixed
Displacement, 4 April 1952; Amendment 2,
17 April 1956

Servo Actuator, D=9, 1 October 1957

Valves, Hydraulic, Directional Control,
Slide Selector, 15 April 1952; Amendment 2,
6 July 1956

Bearings, Ball, Airframe, Antifriction,
8 December 1971; Supplement 1A,
8 December 1971

Transmitter, Temperature, Electrical
Resistance, 70° to 300°C, 26 April 1966

Motors, Aircraft Hvdraulic, Constant
Displacement, 27 April 1956; Amendment 1,
February 1961

Actuators and Actuating Systems, Aircraft,
Electro=Mechanical, General Requirements
for, 22 January 1970

Gage Assemblies, Air Pressure Dial
Indicating, Chuck Type, Sclf-Contained,
30 March 1972

Hydraulic Fluid, Nonpetroleum Base,
Aircraft, 12 March 1959, Amendment 1,
16 July 1959

Interchangeability and Replaceability,
Physical, of Component Parts for
Aircraft (Including Guided Missiles),
10 October 1960

Helicopter Flying and Ground Handling
Qualities, General Requirements for,
7 September 1961; Amendment 1,

3 April 1962

Tubing, Steel, Corrosion=Resistant (304)
Aerospace Vehicle Hydraulic Systems,
Annealed, Seamless and Welded,

22 September 1966; Amendment 2,

14 April 1971
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MIL-P=8564D

MIL-V=8566A

MIL-R -85 72A(AER)

MIL=R-8573A(ASG)

MIL-B=-8584C

MIL-M-8609

MIL-A-8625C

MIL-A-8679

MIL-5-8698(ASG)

MIL-0-8706B(AS)

MIL-H=-8775C

MIL-F-8785

MIL-H~-8788D

MIL-F-8789

MIL-H-8790C

Pneumatic System Components, Aero=-
nautical, General Specification for,
18 November 1970

Valves, Aircraft Hydraulic Flow Regulator,
24 June 1964

Reducers, Pncumatic Pressure Aircraft,
5 October 1954

Reservoirs, Air, Nonshatterable Steel,
31 July 1957; Amendment 4, 14 March 1968

Brake Systems, Wheel, Aircraft, Design
of, 12 August 1970

Motors, Direct=Current, 28=VOLT System,
Aircraft, General Specification for,
26 July 1965

Anodic Coating, for Aluminum and Aluminum
Alloys, 15 January 1968

Test Requirements - Ground Helicopters,
5 March 1954

Structural Design Requirements, Heli-
copters, 1 July 1954; Amendment 1,
28 February 1958

Data - nd Tests, Enginecering: Contract
Requiiements for Aircraft Weapons Systems,
15 Augurst 1968

Hydraulic System Components, Aircraft and
Missiles, General Specification for,
8 January 1964

Flying Qualities of Piloted Airplancs,
7 August 1969

Hosc, Hydraulic and Pnecumatic, High
Pressure, 12 July 1968

Fitting End, Attachable Hydraulic and
Pneumatic, High-Pressure Hose,
17 October 1968

Hose Assemblies, Rubber, Hydraulic,
High Pressure (3,000 PSI), 24 May 1966;
Amendment 1, 24 June 1968
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MIL-R=-8791C

MIL=-H=-8794D

MIL-H-8795B

MIL=-T=8808A

MIL-V=8813(ASG)

MIL=-F=8815C

MIL-C -8838(ASG)

MIL=-I-8846A

MIL=-A~00860A(USAF)

MIL=-A-008861(USAF)

MIL=-A-008865(USAF)

MIL=A-8866(ASG)

MIL-A=-8870(ASG)

MIL=H-8890(ASG)

Retainer, Packing, Hydraulic, and
Pneumatic, Tetrafluoroethylene Resin,
29 June 1964; Amendment 1, 31 March 1971

Hose, Rubber, Hydraulic, Fuel and Oil
Resistant, 4 February 1971

Hose Assemblies, Rubber, Hydraulic,
Pneumatic, Fuel and Oil Resisiant, 21
March 1966; Amendment 1, 24 June 1968

Tubing, Steel, Corrosion=Resistant

(18=-8 Stabilized) Aircraft Hydraulic

Quality, 1 April 1958; Amendment 1,
28 July 1969

Valves, Aircraft, Hydraulic Pressure
Relief, Type II Systems (ASG),
20 November 1957

Filter and Filter Elements, Fluid Pressure,
Hydraulic Line, 15 Micron Absolute and

5 Micron Absolute Type II Systems, General
Specification for, 29 September 1972;
Supplement, 29 September 1972

Cylinder, Pneumatic Actuating, Aircraft
Utility System, General Specification for,
3 June 1958

Insert, Screw Thread, Helical Coil,
6 November 1969

Airplane Strength and Rigidity, General
Specification for, 31 March 1971

Airplane Strength and Rigidity, Flight
Loads, 31 March 1971

Airplane Strength and Rigidity, Misce-
llaneous Loads, 31 March 1971

Airplane Strength and Rigidity Reliability
Requirements, Repeated Loads, and Fatigue,
18 May 1960

Airplanc Strength and Rigidity Vibration,
Flutter, and Divergence, 18 May 1960

Hydraulic Components, Type III, (=65 Deg,
to Plus 450 Deg. F), General Specification
for (ASG), 1 November 1961
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MIL-H-8891(ASG)

MIL-A-8897A

MIL-R=8931

MIL=-S=-8932

MIL-B-8942A(ASG)

MIL=-C=8956A

MIL=-F=9490C

MIL-Q=-9858A

MIL=T=9906A

MIL-L-9909(USAF)

MIL=-C=11796

MIL=-S-13572B

MIL-C=14055C

MIL=-C-14058

Hydraulic Systems, Manned Flight Vehicles,
Type 11, Design, Installation, and Data
Requirements for (ASG), 1 November 1961

Accumulators, Hydraulic, Cylindrical,
3,000 PSI, Aircraft Type II Systems,
18 May 1963

Reservoirs: Aircraft and Missile,
Hydraulic, Separated Type, 30 June 1964;
Amendment 1, 10 May 1972

Switches, Pressure, Aircraft, General
Specification for, 28 January 1965

Bearings, Plain, TFE Lined, Self-
Aligning, 15 November 1965; Amendment 1,
14 August 1967

Clamps, Loop, Tube Support,
2 December 1970

Flight Control Systems - Design, Instal-
lation and Test of, Piloted Aircraft, General
Specifications for, 9 March 1966

Quality Program Requirements, 16
December 1963

Tape, Aircraft Tubing Identification Marker
(Non=corrosive, Heat, Cold and Solvent
Resistant), 8 April 1964; Amendment 1,

2 March 1970

Light, Ultraviolet, Metals Examining,
26 April 1961

Corrosion Preventive, Petrolatum, Hot
Application, 17 November 1961

Spring, Helical, Compression and
Extension, 7 November 1967

Cap, Hydraulic Brake Actuating Cylinder;
Synthetic Rubber (General Specification
for), 10 July 1967

Controller, Hydraulic, Assembly, 5 May 1955
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MIL-F=18240D

MIL-C=-18244

MIL=-F=18280C

MIL-F-18372(AER)

MIL=-V=-19067A

MIL-V=19068A

MIL-V=-19069A(ASG)

MIL=-P=19692B

MIL-P=21143

MIL-R-21248B

MIL-S-22999A( WEP)

MIL-C=-23217B

MIL-D=23222A(AS)

MIL-G=-23337(WEP)

MIL-N=25027D

Fastener, Externally Threcaded 250 Deg,
F, Self=Locking Element for (ASG),
5 April 1968

Control and Stabilization Systems;
Automatic, Piloted Aircraft, General
Specification for, 1 December 1962

Fitting, Flareless Tube, Fluid Connection,
27 June 1969; Supplement A, 27 June 1969;
Amendment 1, 23 April 1971

Flight Control Systems; Design,
Installation, and Test of, Aircraft (General
Specification for), 31 March 1955

Valves, Check, Controllable, Hydraulic,
Aircraft, Type II Systems, 30 April 1957

Valves, Shuttle, Hydraulic, Aircraft,
Type II Systems, 30 April 1957

Valve, Check, Hydraulic, Aircraft, Type II
Systems, 30 April 1957; Amcndment 1,
<l September 1959

Pumps, Hydraulic, Variable Delivery,
General Specification for, 3 July 1963

Pins, Straight, Headless (Dowel) (Over
Nominal Size), 3 August 1966

Rings, Retaining (Tapered and Reduced
Section Type), 1 August 1969

Starter; Aircraft Engine, Hydraulic,
3 February 1964; Amendment 1, 3 June 1965

Coating, Aluminum, Vacuum Deposited,
25 August 1969

Demonstration Requirements for Heli-
copters, 18 March 1971

Gages, Pressure, Dial Indicating,
15 July 1962; Amendment 3, 15 May 1965

Nut, Self-Locking, 250 Deg., F, 450 Deg. F,

and 800 Deg. F, 125 Ksi Ftu, 60 Ksi Ftu,
and 30 Ksi Ftu (ASG), 24 July 1969
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MIL-T -25363C(USAF)

MIL-C=-25427A

MIL-H=-25475B

MIL-C=-25478(USAF)

MIL-V=-25517A

MIL-H=-25579C

MIL-V=-25675B

MIL-P=-25732B

MIL-C-26074B

MIL-C-26482

MIL-V=27162

MIL-H=-27267A

MIL-F=-27272A

Tank, Pneumatic Pressure, Aircraft, Glass
Fiber, 2 June 1969

Coupling Assembly, Hydraulic, Self-
Sealing, Quick Disconnect, 8 January 1963

Hydraulic System, Missile, Design,
Installation and Tests, and Data Requirc-
ments, General Requirements for,

29 April 1971

Coolers, Lubricating Oil, Aircraft Engine,
Synthetic Oil, General Specification for,

5 October 1956; Amendment 1,

14 February 1957

Valve, Aircraft Hydraulic Restrictor,
24 July 1959

Hose Assembly, Tetrafluorocthylene, High
Temperature, Power Plan, Aircraft,

20 February 1967; Amendment 1, 16 August
1971

Valve, Check, Miniature, Hydraulic,
Aircraft and Missile, 13 May 1968;
Amendment 4, 2 May 1972

Packing, Preformed, Petroleum Hydraulic
Fluid Resistant, 275 Deg. F, 11 January 1966

Coating, Nickel=Phosphorus, Electroless
Nickel, Requirements for, 26 March 1969;
Amendment 1, 14 May 197]

Connector, Receptacle, Electrical, Wall
Mountings, Bayonet Coupling, Crimp Type,
Corrosion Proof, Class E, 29 May 1969

Valves, Servo Control, Electro-Hydraulic,
Gencral Specification for, 6 October 1959

Hose Tetrafluoroethylenc, High Temperature,
Medium Pressure, 13 July 1965; Amendment
3, 11 June 1971

Fittings, Tetrafluorocthylene Hose, High
Temperature, Medium Pressure, General
Requirements for, 2 May 1966; Amendment 1,
6 March 1969; Supplement 1A, 30 June 1972
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MIL-F-27656B

MIL-H-38360A

MIL-I-45208A

MIL-I-45914

MIL-V -46720(ORD)

MIL-C=-52078

MIL-T=50301(MU)

MIL-A-52689

MIL-C-81740(AS)

MIL-H-83282(USAF)

_chcral

FF-B-185

FF-N=-836D

Filter, Fluid, Pressure MXU-4081M,
Absolute 5-Micron, Hydraulic,

29 November 1968; Amendment 1, 6 May
1969

Hose Assembly, Tetrafluoroethylene, High
Temperature, High Pressure, Hydraulic and
Pneumatic, 7 December 1966; Amendment
1, 21 November 1967

Inspection System Requirements,
16 December 1963

Insert, Screw Thread-Locked In, Key
Locked, 1 Dccember 1967; Amendment 1,
25 November 1970

Valve, Solenoid, Hydraulic, 31 May 1972;
Amendment 1, 8 July 1963

Cap=-Plug, Cap, and Plug, Protective,
Plastic, Dust and Motisture Scal, 30 June

1959

Quality Control System, Requirements
for, 6 May 1969

Accumulators; Hydraulic, 18 June 1970

Coatings, Aluminum and Aluminum Alloys
(Matallic Compound Decomposition),
15 August 1969

Hydraulic Fluid, Fire Resistant Synthetic
Hydrocarbon Base, Aircraft, 16 July 1970;
Amendment 1, 16 July 1959

Bearings, Roller, Cylindrical, and
Bearings, Roller, Self-Aligning, September
10, 1956

Nut: Square, Hexagon, Cap, Slotted,
Castellated, Clinch, Knurled and Welding
and Single Ball Scat, April 24, 1972
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FF-P-386D Pins, Cotter (Split), March 10, 1471;
Amendment 1, 12 December 1968

FF«S-86D Screw, Cap, Sockethead, June 15, 1971

FF=S=92A Screw, Machine: Slotted or Cross=-Recessed,
or Hexagan Head, January 26, 1965;
Amendment 3, May 13, 1971

FF-5-107C Screw, Tapping and Drive, 27 May 1969

FF-S-200A Setscrews: Hexagon Socket and Spline
Socket, Headless, 24 October 1969

FF-S5-210A Setscrews: Square Head and Siotted
Headless, October 24, 1969

QQ-C-320A Chromium Plating (Electrodeposited),
25 July 1967

QQ-N-=290A Nickel Plating (Electrodeposited),
November 12, 1971

QQ-P-416C Plating, Cadmium (Electrodeposited),
January 29, 1971; Amendment 1,
September 21, 1972

QQ-S-365A Silver Plating, Electrodeposited, General
Requirements for, April 6, 1959;
Amendment 2, 24 February 1967

QQ-Z2-325B Zinc Coating, Electrodeposited, Require-
ments for, June 26 1969; Amendment 2,
2 March 1970

VV-P-236 Petrolatum, Technical, 17 December 1954

WW-T-700E/GEN Tube, Aluminum Alloy, Drawn, Scainless,
General Specifications for, July 24, 1972

WW-T=700/4E Tube, Aluminum Alloy; Drawn, Seamless,
5052, July 7, 1972

WW-T=-700/6E Tube, Aluminum Alloy, Round, Square,

Rectangular and Other Shapes, Drawn,
Seamless, 6061 and 6062, July 7, 1972
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STANDARDS

Military

MIL -STD-9A Screw Thread Convections and Methods
of Specifying, 26 May 1960

MIL-STD=-17B=2 Mechanical Symbols for Aeronautical,
Acro-spacecraft and Spacecraft USC, 23
January 1973; Notice 1, 23 February 1965

MIL-STD-100A Engineering Drawing Practices,
1 October 1967

MIL-STD-105D Sampling Procedures and Tables for
Inspection by Attributes, 29 April 1963;
Notices 1 (Navy), 1 November 1963;
Change Notice 2, 20 March 1964

MIL-STD-109B Quality Assurance Terms and Definitions,
4 April 1969

MIL-STD-143B Specifications and Standards, Order of
Precedence for the Selection of,
12 November 1969

MIL-STD=-210A Cliamatic Extremes for Military Equipment,
2 August 1957; Change Notice 1, 30 November
1958

MIL-STD=-217A Reliability Stress and Failure Rate Data
for Electronic Equipment, 1 December 1965

MIL-STD=-250C Aircrew Station Controls and Displays for
Rotary Wing Aircraft, 8 July 1968

MIL-STD-280A Definitions of Item Levels, Item Exchange-
ability, Models, and Related Terms,
7 July 1969

MIL-STD=453 Inspection, Radiographic, 29 October 1962;
Change Notice 1, 4 September 1963

MIL<-STD-461A Electromagnetic Interference Charac-
teristics Requirements for Equipment,
1 August 1968; Notice 1, 7 February 1969;
Notice 2, 20 March 1969; Notice 3, 1 May
1970; Notice 4 (EL), 9 February 1971
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MIL=-STD=-462

MIL-STD-470

MIL-STD=-471

MIL-STD=-480

MIL-STD=-490

MIL-STD-499(USAF)

MIL-STD=-721B

MIL=-STD-781

MIL-STD-785

MIL-STD=794

MIL-STD=-810B

MIL-STD-831

MIL=-STD=-845A

MIL-STD-882

MIL-STD=889A

Electromagnetic Interference Character-
istic Measurement of, 31 July 1967; Notice
1, 1 August 1968; Notice 2, 1 May 1970;
Notice 3 (EL), 9 February 1971

Maintainability Program Requirements (for
Systems and Equipments), 21 March 1966

Maintainability Demonstration,
15 February 1966

Configuration Control-Enginecering Changes,
Deviations and Waviers; 30 October 1968

Military Standard Specification Practices,
30 October 1968

System Engineering Management,
17 July 1969

Definitions of Effectiveness Terms for
Reliability, Maintainability, Human Factors,
and Safety, 25 August 1966

Reliability Tests: Exponential Distribution,
15 November 1967

Reliability Program for System and Equip-
ment Development and Production,
28 March 1969

Parts and Equipment, Proccdures for
Packaging and Packing of, 11 March 1969

Environmental Test Methods, 15 June 1967;
Notice 1, 20 October 1969; Notice 2 (USAF),
29 September 1969; Notice 3, 18 September
1970; Notice 4, 21 September 1970

Test Reports, Preparation of, 28 August
1963

Fitting, Hose, Tetrafluorocthylene, High
Temperature, Medium Pressure, Classifica=
tion of Defects, 30 June 1972

System Safety Program for Systems and
Associated Subsystems and Equipment
Requirements for, 15 July 1969

Dissimilar Mectals, 5 May 1972
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MIL-STD-473

MIL-STD-1247B

MIL-STD=1472

Military Handbooks

MIL-HDBK -692(MR)

ARMY TECHNICAL MANUALS

TM 55-1520-209-20

TM 55=-1520-209-20P

TM 55-1520-209-34P

TM 55=-1520-209=-35

TM 55-1520-210-20

TM 55-1520-210-20P

TM 55-1520-210-34

Maintainability Verification/Demonstration/
Evaluation for Aeronautical Use, 3 May 1971

Military Standard Markings, Functions and
Hazard Designations of Hose, Pipe and
Tube Lines for Aircraft, Missile, and
Space Systems, 20 December 1968

Human Enginecering Design Criteria {or
Military Systems, Equipment and
Facilities, 15 May 1970

Military Standardization Handbook - A
Guide to the Sclection of Rubber O=Rings,
20 October 1964

Organizational Maintenance Manual, Army
Model CH=-47A Helicopter, May 1968

Organizational Maintenance Repair Parts
and Special Tools List, Helicopter, Cargo
Transport, CH-47A, CH-47B, CH=-47C
(Vertol), August 1971

DS and GS Maintenance Repair Parts and
Special Tools List, Helicopter, Cargo
Trancport, CH-47A, CH~47B, CH=~47C
(Vertol), August 1971

DS, GS and Depot Maintenance Manual,
Army Model CH=47A Helicopter,
May 1968

Organizational Maintecnance Manual: Army
Model UH=-1D/H Helicopter, 7 May 1969

Organizational Maintenance Repair

Parts and Special Tools List, Helicopter,
Utility-Tactical Transport, UH=-1A, UH-1B,
UH-1C, UH=-1D, UH=~1h (Bell), April 1971

DS and GS Maintenance Manual, Army

Model UH=1D/H Helicopter, 10 September
1971
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TM 55-1520-210-34P

TM 55-1520-214-20

TM 55-1520-214-20P

TM 55-1520-217-20

TM 55-1520-217=-20P

TM 55-1520=-217=35

TM 55=-1520=-217=-35P

TM 55-1520-221-20

TM 55-1520=-221=-20P

TM 55-1520-221-34

TM 55-1520~221-34P

DS and GS Maintenance and Repair Parts and
Special Tools List, UH-1H, UH-1M (Bell),
December 1971

Organizational Maintenance Manual,
Helicopter, Observation, OH=-6A (Hughes),
July 1969

Organizational Maintenance Repair Parts
and Special Tools List: Helicopter,
Observation, OH=-6A (Hughes), May 1971

Organizational Maintenance Manual, CH=-54A
Helicopter, April 1969

Organizational Maintenance Repair Parts
and Special Tools List, Helicopter, Cargo
Transport, CH-~54A, CH-54B (Sikorsky),
oy 1971

» GS and Depot Maintenance Manual,
CH=-54A Helicopter, April 1969

DS, GS and Depot Maintenance Repair
Parts and Special Tools List:
Helicopter, Cargo Transport, CH=-54A
(Sikorsky), 19 December 1971

Organizational Maintenance Manual: Army
Model AH-1G Helicopter, 10 September 1971

Organizational Maintenance Repair Parts
and Special Tools List, Helicopter, Attack-
AH-1G (Bell); Helicopter Flight Trainer=-
TH=1G (Bell), Junc 1971

DS and GS Maintenance Manual, Army
Model AH=-1G Helicopter, 27 August 1971

DS, GS and Depot Maintenance Repair
and Special Tools List, Helicopter,
Attack - AH-1G (Bell), Junc 1971
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APPENDIX II

RELATED INAPPLICABI.E DOCUMENTS

The following military specifications were collected for review,
Examination revealed that they did not have application to the helicopter
hydraulic system investigation,

DOCUMENT NUMBER

MIL-C-172C

MIL-¥-3541B

MIL-C-5015D

MIL-E-5272C

MIL-T-6732

MIL-I-7057

MIL-F-7370

MIL-S-7867A

MIL-A-8064

MIL-G-8348F

TITLE

Cases; Bases, Mounting; and
Mounts, Vibration (FFor Use
with Electronic Equipment in
Aircraft)

Fittings, Lubrication

Connectors, Electric, "AN"
Type

Environmental Testing,
Aeronautical and Associated
Equipment, General Specifi-
cation for

Tubing; Chrome-Nickel-
Molybdenum Steel Seamless

Indicator, Synchro, Aircraft,
General Specification for

Bulb, Temperature
Thermoresistor,

-70 Deg. to Plus 150 Deg.
C, Type G-1

Servo Actuators, D-9

Actuators and Actuating
Systems, Aircraft, Electro-
Mechanical, General
Requirements

Gage Assemblies, Air Pres-

sure Dial Indicating, Check
Types, Self-Contained

119

APPI.ICATION

Use in Heli-
copters not
permitted

Nonhydraulic
related

Inactive for
USAF
procurement

Inactive for
Air Force
new design

Structural
tubing only

Nonhydraulic
related

Nonhydraulic
related

Target drone
use

Nonhydraulic
related

Nonhydraulic
related



MIL-M-8609

MIL-F=-87850

MIL-C-~14058

MIL-C-26482

Motors, Direct=-Current,
28-VOLT System, Air-
craft, General Specification
for

Flying Qualities of Piloted
Airplanes

Controller, Hydraulic,
Assembly

Connector, Receptacle,
Electrical, Wall Mountings,
Bayonet Coupling, Crimp
Type, Corrosion Proof,
Class E

120

Not the type
to drive
hydraulic
pumps

Fixed wing
applications

Special purpose;
nonaviation

Nonhydraulic
related



APPENDIX III
RELATED REFERENCE DOCUMENTS

The following documents were collected for review, and were classified
as being valuable reference documents, They are applicable to hardware
processes, marking, packaging, and inspection procedures,

DOCUMENT NUMBER TITLIS PURPOSE

MIL-P-116E Preservation, Mcthod of Corrosion
control

MIL-H-775 Hose, Rubber, Plastic, Packaging

Fabric, or Metal (Including
Tubing}; and Fittings, Nozzles
and Straincrs, Packaging of

MIL-D=-1000 Drawings, LEngineering, and Drawing
Associated Lists requirements

MIL=-P-4861 Packings, Preformed, Rubber, Corrosion
Packing, Packaging of control,

packaging

MIL-C=5501L Caps and Plugs, Protective, Hardwarce
Dust and Moisture Seal

MIL-P=5517 Plastic Parts in Aircraft Special
Hydraulic Equipment; test

General Test for

MIL-H=-5540B Adhesive, Poloychoroprence Process

MIL=-C=-55418B Chemical Film for Aluminum Process
and Aluminum Alloys

MIL=-P=5673 Pin, Straight, Headed Hardware

MIL-B-6812B Bolt, Aircraft Hardware

MIL-I-6866B(ASG) Inspection, Penetrant Inspection
Method of procedure

MIL-I-6868D Inspection Process, Inspection
Magnetic Particle procedure
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MIL-I-6870

MIL-F=-7179

MIL=-R=7674

MIL=5-7742

MIL-S-7839

MIL-I-8500B

MIL-H=-8501B

MIL-A-8625C

MIL=-D=-8706D8

MIL-F=-8789

MIL-A-00860A(USAF)

MIL-A-00861(USAF)

MIL-A-008865(USAY)

Inspection Requirements,
Nondestructive, for
Aircraft Matcrials and
Parts

Finishes and Coatings,
General Specification for

Rivet, Aluminum and
Aluminum Alloy

Screw Threads, Standard
Acronautical

Screw, Structural, Aircraft

Interchangeability and

Replaceability of Component
Parts for Aircraft (Including

Guided Missiles)

Helicopter Flying and Ground
Handling Qualities, General

Requirements for

Anodic Coatings, for Aluminum

and Aluminum Alloys

Data and Test, Enginecring:
Contract Requirements for
Aircraft Weapons Systems

Fitting End, Attachable
Hydraulic and Pneumatic,
High=-Pressure Hose

Airplane Strength and
Rigidity, General
Specification for

Airplane Strength and
Rigidity, Flight Loads

Airplane Strength and

Rigidity, Miscellancous
Loads

122

Inspection
procedure

Aircraft
finishes

Hardwarece

Hardware

Hardware
Includes

clectrical
system

Design
requirements

Corrosion
protection
Inspections

and tests

Ha ~dware

Design
requirements

Design
requirements

Design
requirements



MIL-A-8866(ASG)

MIL-A-8870(ASG)

MIL-C=8956A

MIL-F-9490C

MIL~Q=9858A

MIL-L-9909(USAF)

MIL-C=-11796

MIL-S-13572B

MIL-F-18240D

MIL-F=18372(AER)

MIL-P-=-21143

MIL-R=-21248B

MIL-C=~-23217B

MIL=-N=-25027D

Airplane Strength and
Rigidity, Reliability
Requirements, Repeated
Loads, and Fatigue

Airplane Strength and
Rigidity, Vibration,

Flutter, and Divergence

Clamps, Loop, Tube Support

Flight Control Systems=Design,

Installation and Test of,
Piloted Aircraft, General
Specification for

Quality Program Require-
ment

Light, Ultraviolet,
Examining

Corrosion Preventive,
Petroleum, Hot
Application

Spring, Helical, Compression
and Extension

Fastner, Externally Threaded
250 Deg, F, Self-Locking
Element for (ASQG)

Flight Control System;
Design, Installation

and Test of Aircraft
(General Specification for)

Pins, Straight, Hcadless
(Dawel) (Over Nominal Size)

Rings, Retaining (Tapcered
and Reduced Section Type)

Coating, Aluminum, Vacuum
Deposited

Nut, Self-Locking, 250 Deg.

F, and 800 Deg. F, 125 Ksi
Ftu, and 30 Ksi Ftu (ASQG)

123

Design
requirements

Design
requirements

Hardware

Design
requirements

Quality
assurance

Inspection
procedure

Corrosion
protection

Hardware

Hardware

Design
requirements

Hardwarc

Hardwarec

Process

Hardware



MIL=-C=-25427A

MIL-C=-26074B

MIL-I-45208A

MIL-T=50301(MU)

MIL-C=-52078

MIL-C-81740(AS)

Coupling Assembly, Hydraulic,
Self-Sealing, Quick Disconnect

Coating, Nickel=Phosphorus,
Electroless Nickel, Require-
ments for

Inspection System
Requirements

Quality Control System,
Requirements for

Cap=-Plug, Cap, and Plug,
Protective, Plastic, Dust
and Moisture Seal

Coatings, Aluminum and

Aluminum Alloys (Metallic
Compound Decomposition)

124

Hardware

Process

Inspection
procedure

Quality
assurance

Hardware

Process



APPENDIX IV
DOCUMENT ANALYSIS

The analysis of the hydraulic system related documentation is presented
in this appendix. Each document was classified into one of five major
classifications,

e Hydraulic System Documents, Figure 23

. Hydraulic Controls Subsystem Documents, Figure 24

] Hydraulic Servo Subsystem Documents, Figure 25

® Hydraulic Pressure Subsystem Documents, Figure 26

e Hydraulic System Components Documents, Figure 27

The analysis is presented in columnar format; the columnar headings used
in this analysis are as follows:

Generic Classification = Generic classification of item controlled
by the document,

Document Number = Military specification or standard number
assigned to the document, document title, all active revisions,
amendments, and supplements and the dates of cach,

Deficiency — Abbreviated deficiency terms are presented in this
column, Short descriptions of these reliability/maintainability
related deficiencies are as follows:

I, Environmental Conditions, The document either does
not address environmental conditions which are normally
imposed on military helicopters, or merely implies this
mission design requirement by way of performance,
physical tests, or specific environmental conditions,

2, Interchangeability, The document is devoid of a require-
ment for similar assemblies, subassemblies, and
replaceable parts to be interchangeable,

3, Standard Components, The document is devoid of a
requirement to use standard components that consider
the specific mission profile requirements,
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10,

11.

12.

13,

14,

15,

lo.

17.

Product Identification, The document is devoid of identifying
features, i,e., color, nameplates, or markings which
identify the item governed by the specification,

Workmanship. The document is devoid of a workmanship
requirement, or a standard is merely implied in ambiguous
terms,

Safety. The document is devoid of safety requirements for

personnel and equipment,

Reliability. The document is devoid of reliability program

requirements that consider the mission requirements,

Maintainability, The document is devoid of maintainability

program rcquirements that consider the mission requirecments.

Electromagnetic Interference, The document is devoid of

clectromagnetic interference requirements for clectrically
controlled devices,

Human Engineering, The document is devoid of human

engineering requirements,

Qualification Test Responsibility, The document either is

devoid of qualification testing or merely implies this function
as required by Quality Assurance Inspection,

Qualification Retest, The document cither is devoid of defini~
tive qualification retesting procedures or merely implies
retesting in case of quality conformance test failures,

Reliability Demonstration, The document cither is devoid of

reliability demonstration testing or implies reliability by
quantitative ''life' testing,

Maintainability Demonstration, The document is devoid of

maintainability demonstration testing,

Environmental Tests, Either the document is devoid of

cnhvironmental testing, or those requirements arc not
meaningful as delincated in MIL-STD-810B,

Qualification Sampling, The document cither is devoid of

qualification test sampling or implies this function by
requiring quality conformance sampling.

Qualification Test Plan, This document does not require

qualification testing or the test plan requirement are
ambiguous,
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18.

19.

20,

21,

Quality Assurance Provisions, The document is devoid
of quality assurance provisions or are stated in ambiguous
terms,

Packing and Shipping., The document is devoid of require-
ments for packing and shipping of components governed by
this specification,

Performance. The document is devoid of requirements for
the component to meet or exceed the performance require-
ments cstablished by the mission profile,

Design, The document references other documents for the
design requirements, This is considered inadequate,

127



*sts{jeuy AdouatdryaQ IuswIndog WalsAg orneapAy ‘¢z aanSig
juedtyrusisur 95uUSa193I9jU] d13oudewWoIIdIH o
juedtyrudig fyt1rqeurejurely o
juedyruldIg fLtniqeray . o
juedrJiudlg L3a3eg o
jueoyyruldtg diysueunjao p o
*saajdooriay
Awray jo su3rsap aaniny
ur 282¢8-H-"TIN S® Yydns spinyy
xamau Buronpoajur jo Ljrjiqissod
9Y3 I9pPIsSuUod jou saop Ajrjiquyed 2,61 Axenuer g
juedtyrudIsuy -wIod pInjj aoj juswaainbax ayg o paiep ‘aoj sjuswaammbay
ued1yIuUst SUOITPUO,) [BJUDLUUOJITAU o veneliEyse] pae udissa
3 tJusig 13tpuo) 18y rauyq ‘II pue [ sadA1 ‘j3yead
juedJIudig sjusuodwon paepueig o -a1y ‘swajisAg orneapiy
:sjudwaltnbay uldrsag J0¥¥S-H-TIN
¥961 12903120 02
pajep ‘s3ury-o
*wajsds ayj jo Ajrjiqeure; 19qqny JO uolldaag Ayl
-urewr 1o Ajrjiqerida ayj 3seduwr jeys 03 2pINY Yy - YOOqpuel]
juedryrudisug Po310U 2JI9M SIIDUDIDIIIP IDDIIP ON uonjezipaepuelg AIeJIIN e
‘lexauad (dN) 269-319dAH-TIN drineapdH
1DVdWI
ALITISVNIVINIVW S31va ANV INIW3ITddNS 14ISSV1D
/ALIISVIY ADN3ID133a . .._.Zm<~<QZm<<< "NOISIAIY ZOW_._M_mUmeO
TVIIN3L1IOd J1LIL "HEWNN INIWNDO0Qa

128



*panuljuo) - ¢z 3andrg

juedtyrudrsug 152319y uolledIjIyeny o
juedrjrudisuy ue]d 1S9 ] uorjedIjIjend o
:8unysag uorzedIIIEND
juedyruldtg Suraaaurduy uewny o
juedrjrudisuy 90U219JI19jUl d13”UdRWIOI}DDH 0
juedsyyruldtg A3tiiqeurejurey &
juedyudig £393eg o $96.1 Aaenuey g
juedtjruldtg diysuewuyao p o pa3ep ‘aoj uorjedijioodg
[exsudr) ‘solISSI\ pue
juedyudig SUOT}TPUO,) [BJUDWUOITAUT] o JeIs1ly ‘sjusucdwon
juedyusdig sjusuodwo) paepueig o wolsAg srineapAy
‘sjuawaainbay udrsag DSLL8-H-TIN
juedyyrudig uoljeajsuowd(q Ajrjrqeutrejure]y o
juedrjtuldtg uorjerIsuowrdq AIr[Iqer|ay o
juedtyiudtg 189392)] uonjedtyIIeNnd o
juedsyyrudtg 8urniduweg uoryesyjijend o
juedryrudisuy  {£311qisuodsay 3so] uonIEdIII[RND o
yuedjudig $1S9 ] 1EIUIWIUOITAUT] o
jueayiudtg ue|d 189] uouledIyIIENyD o
:8urysa ] uonyesryrend
" 1OVdWI
ki e s |NOLYIUISSYT)
TVIINILOd ‘31111 “¥38WNN INIWNDOQA

129



*panunjuo) - ¢z @andr g

jueojrudtg $31S9 ] [BIUSWIUOITAUY o
juedyruldig uorjerjsuowrag ALjtjrqeurejuren o
juedtyrudig uotrjeIIsuowrdq A3rrqer|ay o
xolen 15939y uoryesiyrreny) o
juedtjrudsug Suriduieg uorjesryreny o
juedtJrudIsug ueld 1s9J uonedIJI{ENY o
:8unysay uonyesiyrieny
juedyiuldig Surassurluy uvewny o
juedryrudisug 9dousa9ji9jul d1dudewroxydayg o
juesyyudig £fyt11qeurejurey O 1961 I2qUIBAON | pajep
Juestyusig Annqeroy o ..qu uorjesiyroadg [easuan
(Io0¥1+ 03 069-) IIT 2dAL
juedryrudig SUOTIIPUCD) [BIUDWUOIIAUTY o sjusuodwon 1 neapiy
isjusawaainbay uldisag (DOSV) 0688-H-"TIIN
juedyTudtg $3S9] [e'jUdWIUOITIAUT o
juesyrudig uorjrIsuowd(q LIrjIqeuUTejuIRIy o
jueoyyrudig uorjeIjsuowrdaq AI[Iqer|ay o
>h_4_m.mum§r VYW
AT ASN3IDI43a R LT SV IENG NOLLVOHISSY1D
TVILIN3ILOd ‘31111 “¥IIWNN INIWNDOQ

130



‘panunjuon) - ¢z aandr g

juedJIudlg $159 ] |BIUSWIUOIIAUG o
juesyyrudtg uorjeajsuowrdq AJIIqBUIRIUTCN o
juedtyrudig uoljerjsuowrdg A[Iqeriay o
juedtjiuldig 35939y uonjEdIIITENY o
juedtyiuldig Suridureg uotjesyjirenty o
juedyyrudisuyr | A3rIqisuodsay 39 uolEdIJI{END o
juesyruldtg ueld 3S9] uoIIedIJIIeny o
:8unysay uorjesryrieny
juedyrudtg Surasoutduyg uewny o
juedyrudisur 30Ud19JI9jU] d13P2U3BWOIIDIIH o
juedyrudig fyt11qeurejutey o
juedtyrudtg Ljayeg o)
juedtyrudisug diysuewyaop o
jued1Jrudsug UOTIBDTJTIUIPI 3IO2Npoad o T ..m%.«owuwwmuﬁ”w\«,%&m
juesyrudtg SUOTIIPUO,) [BIUSWUUOITAU] o el put ‘uorjeijeisug
jyuestyrudisur A3111qEe93UueydI9ju] o ‘uSteaq ‘Iil odAy
‘SaIdIYaA Y311 g pouuepy
juzo1J1udg sjuauoduwo) paepuelg o ‘suwalsAg ot neapiy
:gjuawaainbay udrsag (DSV) 1688-H-TIN
>._._.__th7,_§<<_
JAivay s s [Ny
TVIIN3LOd ‘31111 “¥38WNN INIWNDOQA

131



*panurjuon = ¢ dandrg

juedtyruldig $359,] [BIUDLUUOITAUT o
juedyrustg uotjerjsuowrd(q Ljrjrqeurejurejy o
juedtyrudig uorjerjsuowrd(q A3IrjIqeriay o
juedryrudisuy | A3r1qisuodsay 3sa] uoredIjIIEny o
juedtjiudig Suridureg uorjesiyrieny o
juedyrudrisug 3§939y uorjedIJIIENny o
juedyIulig ueld 3sa ] uorjedtyiren o
:8urysa ] uonyesdiyrreny
juedyrudtg Sutxsauruy uewny o
ued1JIuUd! aouaaajIa o13oudeuwroaina o ‘
HESAgpe s SRR 20 M 1L61 112dy 67 paiep ‘103
juedtyudig ftiiqeurejurey o sjuawaaInbay jeasauan
‘1S9 ], pue uoijeijejsu]
juedIudig faqerjey o Bhee OTTEE T
juedtytudig Lyo3eg o ‘swalsAg drneapAY
:sjuswarinbay udisaqg d6Lbs2-H-"TIN
jueoyrudtg durddiyg pue Sunyoeg
:suoistA0ag pue
sjuawaainbay aoueanssy L3rreny
1DVdWI
ALITIEYNIVINIVW S31lva ANV IN3W31ddNS
= NOILVIIJISSV1D
/ALNIEVII3Y AON3ID143d , INIWGNIWY ‘NOISIAIY 0u_~mzmo
TVIINILOd 31111 “¥38WNN INIWNDOQA

132



*panurjuo) - ¢z aandr g

‘VI9ov-AalsS-TIN 4q

popasaadns uaaq sey judwWINd0p SIYJ
*juswdinbos jyeIdaTR® I10] Sjuswaainbaa
95UdI9JI9IUL SA9A0D L{[eIouas
JUBWINJOP SIYJL °*pPII0OU 919m UIDISAS
a1 Jo Ajrjiqeurejurews 10 L3rjIqer|as

6961 AInf 2
pajep ‘9 admON

6S61 I2QUIDAON G2
paojep ‘juawudinbyg
3Jeidary ‘sjuswaainboy

juestyrusisug 2y3 1oedwt 3By} SOIDUIIDIJap ON 10I3U0) 3dUDIDJIIIUT
‘jeasuad aisio-I-TIN
8661 Areniqa g g7
*x123doo119Yy By} Jo udisap Po3®p 1 juswpusuly
1eanjdonays ayy Ajjerouad sassaappe 661 A1nr 1
JUDWINDOP SIY] S ‘pojou 219m wWIISAs pailep ‘saajdoorioy
aYy3 jo Ajrjiqeurejurews 10 AJI[Iqer[ad ‘sjuowaainboay
juedtyrudrsug ay3 1oeduwr jey) sSaIOUSIDIJAP ON udisa(g 1eIMONIIg
‘lexsuan (DSV) 8698-S-TIN
juedyIudisug Suiddiyg pue Sunjoeq
:SUOISIA0I pu®e
sjuowaaInbay adueanssy Ajrjeny
1OVdWI
ALITIEVNIVINIVW S31vad ANV INIW3ITddNS NOILYOIFISSYTD
/ALNIgVI3Y ADN3ID143a ‘INIWANIWY ‘NOISIAIY S¥NIO
TVIINIL1Od ‘31111 “¥3IIWNN INIWNDOQa

133




*panuijuo) - ¢z aandrg

19430 Jo sjuswaainbai ayj jou pue
sjuawaiinbax AaeN ‘g ) Ajuo iapts
-uod 03 sxeadde uorjeosyoads 3593
STY] ‘uoljedyyroads 3593 ® ST juswr
-ndOPp SIY} IDUIS ‘pPajou a1om wWIIsAs
ay3 Jo Ajrjiqeurejurewr 10 KA3jIjIqelial

1261 Yysiep g1 payep
‘sa93dod1]9l 10F sjuawu

TVIINILOd

sjuswalinbay
xofle a2y3 10edwr jey3 SOIDUIIDIJIP ON -211nbay uonleIIsucwa(g T TR e
‘leasuan (SV) vZzeee-a-T1In . /8unsay
juedryruldig $3159] [eIUdWIUOITAUY o
juedyrudtg uorjeIjysuowd(q Ajl[IqeUTeJULRA o
juedrJruldig uoljerjsuowrdq AjIqeriay o
:3urysa ] uonredTII[END
juedyudig Sutxasurluyg urwngg o
juedyuldg £L3tjrqeurejurely o 2961 1oquiesaq | poIep
juedyjrudig Kia3eg o | ‘xojy uonyesyyoadg jeasusn
‘33exdary pajond
juedryrulditg SUOIITPUO) [BIUSLUUOITAUT o ‘orewoiny  :SwaysAg
juedyudig sjusauodwo) paepueig o uoljezi[iqeig pue [0Ijuo’)
isjudwaaInbay udisag (daM) VHP2Z81-D-TIN
LOVdWI
ALITISYNIVINIVW S31VA ANV IN3IWITdNS | yot1vdIdISSYTD
/ALIIEYI13Y ADN3ID1430 ‘ INIWANIWY ‘NOISIAIY 1YINTD

‘31111 “¥38WNN INIWNDOA

134



‘panuijuo) - ¢7 aandig

‘juswindop Sul{[01jU0Dd AY3 MOU S1

d0I8-A1S-TIIN °P2M21ad1 jou sem
Ajjusnbasuos ‘quswdinba jo sjusaw

-9ando0ad mau o} ajqeoridde paasapts

1L61 Aaenuef 77
paiep ‘1 ad10N

0.61 12quaidag g1
pajep ‘7z juswpuswy

6G61 11ady ¢ paiep ‘1oj
uorjedijyidadg jeasuan
‘juswdinbyg pojerdsossy
pue jedljneuocasay

sofley -u0d 123U0] Ou S1 JUAWINDOP SIYL ‘3uryss ] |ejudWIUOIIAUY
‘le1suan (DSV) DZL25-F-TIN
9961 Y2aeW 67
paiep ‘jeaauan
3 ‘swalsAg ontewnaud
juediyiustg $189 ] |eludwWuocItlaAuyg o pue oTinepAy 1je1311y
juedyiudtg ueld 1s21 uoijediijeny) o 10} aanpadoad isal
-8unsal uonesyIiEND DzZss-1-TIN
*siusawaxinbaag 3s93 Away
031 sjuawaxinbaa AaeyN ay3 jo swos
Burzejodaajur Aq pasodwt aq Liqe
-uoseal pinod 3t ydnoyjie ‘sadirIas
1DOVdWI
>:._._m<2_<._.2_<<< S31vad ANV INIWIddNS N WOI4ISSVTD
/ALITIgVIN3Y ADN13IDI43a ‘ INIWANIWY ‘NOISIATY o_u~_~mzwo
1VIINILOd ‘31111 “¥3IWNN INIWNDOQ

135



‘panuiuo) - ¢7 aiIndr g

TVIIN3ILOd

‘37111 “¥I8WNN IN3IWNADOQ

juedijrusdig 831S3 ] |ejuawuOoITAUT o
juedyiusdtg uorjeijsuowrd(q Ajrjiqer|ay o
juedtyruldig 3s239y uoyyedyyiiend o
juedtjiudisug £3111q1suodsay 3sa] uorlediyijenyd o
:8unysa uonjedyrieny
juedyrudtg Aitiqeurejutely o
. 1261 Alng 8
juedtyiuldig Atjiqeray . o paiep ‘| juswpuswy
jued1jruldn Aia3e o
PHIS = L961 Ao\ 2
juedyrudig diysuewyaopy o pajep ‘jueisisay 110
d139judg “sjaed pajed
juestyrudn suoljipuo 'ejUdWIUOJITAU o .
¥ S puo) 1 d -11qeJ pue diiig ‘399yg EuSteduIo D
uﬂmumwmﬂwm”m m“COCOQEOU paepuelg o] .ﬁm—om .Umu@&un:»m .hwﬂﬂsm 19qqny
umuCOEOhmswwm CM«mQQ QN@MFI&IJHE Umfﬁ_m.nwu%mm
juedtyrudig §31§9] leiuswuoalauyg o
juedyudig uorjeijsuowrd (g Ajrjrqeurejurejn o
tS61 YdieN ¢ palep
juesyyrudig uotljerjsuowrd(q A3r|iqeriay o ‘131doo1jay ‘punon
juedyrudig ue|d 1s3] uorilediyiienpd o ‘sjuswaainbay 3say
:8urysa ] uonredTjIEND 6.98-1-TIN
1OVdWI
ALITISVNIVINIVW S3LVA ANV INIWITANS | No1ivDIdISSYTD
/ALNI8VIT3Y ADN3IDI43a ' INIWAN3IWY ‘NOISIATY SWINIO

136



‘panuiljuo) - ¢z aandr g

6561 AInf 91
pajep ‘[ juswpuswy

6561 Ud2IBIN 21
Pa3ep ‘j3eanary

TVIINILOd

‘37111 “¥43IWNN INIWNDOAd

juedyrudig Surxsaour8uy uewny o .
aseg wnajoxjaduopn
juedrjrudisuy uo11edIJIIULPI IO2NpPoIg o ‘pinl g Srneapiy
:sjuswaxinbay uldisag g9+ $8-H-"TIN
6961 dunf 9
pa3jep ‘7 juswpuawy
G961 I2qQUIdAON /|
juedtyuldtg SurasaurSuy uewny o poiep ‘3uiisal
pue uorjealasaag
WESTIEBLS 43syes °© 10J ‘asedq wnajorlad
jueotyruldig diysueunjiopm o ‘pIni g orineapiy
:sjuswaaxinbay uldisag DE809-H-"TIN
1161 19quaidag o¢
durasaurdug urwiny o pajep ‘sodueupa
f1ayeg - pue ‘IISSIN ‘IJeadsaty
i9sedg wnajoaiadg
juedsyruldtg Lir1t1qeadueydaajug o ‘PIN|J drineapiy spini g
:sjuawaatnbay udisaqg D9095-H-TIN Evmm>m
1OVdWI
ALITIGVNIVINIVW S31va ANV INIW3IT4dNS NOILYOIEISSVTD
/ALNIEVIT13Y ADN31D1430 ' INIWAN3IWY ‘NOISIAIY SN¥WINID

137




‘panuljuon) - ¢z aandi g

xolen
juedyuldtg
juesyrudig

juedtjiudisuy

SUOT}IPUC) ]LIUIWIUOITAUNY
Surasauruy uewny
L1a3eg

Uuol13ed1JIIUaP] 3donpoad

(o]

o

o

:sjuawraainbay uSisaq

2.61 dunyg g
pajep ‘| juswpuawy

0261 LIng 91

pajep ‘3yeadatry
‘aseg uoqaedoapiAy
d139Yjukg jueisisay
datrg ‘pinig dlneapiyg

(AVSN) 282¢8-H-TIN

1OVdWI

ALITISVNIVINIVW

/ALNIgVINIY
IVIINILIOd

ADN3IDI43a

,531va ANV IN3W31ddNS
INIWANIWY ‘NOISIAIY
‘31111 “¥38WNN INIWNDOQ

NOILVYIIJISSVTIO
JIIINIO

138



*stsA1euy AdUaId1Ja(§ JUSAWINDO(J S]0IJUO0) WAISAG dSI neapiy

*$7 @andrg

juedyruldtg SUOISIACIq ddueaInNssy Ajrrend
:1SUOISIAOId pue
sjudwasinbay asueanssy L3eny
juedtyrudtg §389J [ejUd2WUUOITAUT] o
juedyrudig uorjerjsuowd(q Ajrqeurejurejy o]
juedyTuldtg uorjeIjsuowrdq AItjrqeriay o
juesyyrusdtg 18939y uonedyrieny o
juedtyrudig guriduweg uornjesyrjeny o
juedyyruldig £3111qisuodsay 3saJ uorjedryIieny o
juesryrudisug suel|d 1S9 uoIrlesIyIieny) o
:8unysaJ uonjesyyireny
jyuedJrudig Sutaossurluyg uewny o
jueo1yrudisug 9ouax9ajI9jul] d13dudewWoalday o
juedyrudig Arrrqeurejurey o 6561 19903120 9 pajyep
‘103 uorjediyroadg [eaausan
uestyTuldt SUOI}IPUO,) [BJUIWIUCITAU o
3 JIusts 13Tpuo)d 1¥3 tAuH ‘> nespAyoidaly s 101710
juedrusdig sjuauodwion paepueilg o ‘10I3U0) 0AIDG ‘SIAlBA oﬁﬁsmuvkﬁw
:sjuawaxinbay uldisag 291L2-A~TIW ..o.Suwnm
1OVd4WI
ALITISVNIVINIVW S31lvad ANV INIW3ITddNS
/ALNIEgvVITY ADN3IDI43a *INIWANIWY ‘NOISIATY Zon_w_._MmU__/w_m_MUmSU
TVILINILOd ‘31111 “¥38WNN INIWNDOA

139




‘panutjuon - $z 2Indr g

juedyrudig SuraoourBumg uewny o
juedyIudis ad5uaaajraju d132udewroa3na o
3 ur Jaou] o1 ic 9661 AInF 9
juedyrudtg L3111qRUTRJUT RN o pajep ‘7 judwpudwy
jues1yrudis frqerjay o 2561 11ady g1
pajep ‘10303135 IpIS
juedyudlg SUOTIIIPUOD) [BJUDUWIUOITAUT o 0 Eeey, [ReEBSRET
juedyrudtg sjusauodwor) paepueis o ‘SrneapAy ‘saastep
:sjuawdatnbay udsaqg S16L-A-TIN
juedtyultg $3S9 ], [BIUDWIUOITAUY o
juesyrustg uotjeIisuowad(g L3jrjrqeurejurey o
juestjrudig uorjeajsuowrd(q L3111qeray o
:8unysay uonesyyrreny
juedtJudig 8utasaurduyg uewny o 9G61 sunf gy
jueoyusis Arjiqeurejurey o PRAED Tl IaSRIPED Y]
3 1561 LeN #1 pajep
juedyyudlg fyiqeray . o R | (OB SaIG
juedtyrudtg SUOIJIPUO) [BJUBWIUOITAUT o o neapAy ‘saalep
:sjuowaairboy udisag V62SS-A-TIN SOAlBA WILL],
1DVdWI ~
ALITISVNIVINIVW S31va ANV INIW3I1ddNS
/ALY ADN3IZ143a _“INIWANIWY ‘NOIsIAZy  |NOLVIIISSVID
TVIIN3LOd 31111 “¥FWNN INIWNDOa

140




*pauaurjuon - pz aanfrg

0,61 3sudny ¢
pojep ‘z juswpuswy

$961 19290320 G| pajep
‘swolsig aoedsoaay

juedtjiudig SurasaurBuy uewny o 10} ‘uor3293014 SurmySr]
juedtyiudisuy diysueuryao g o pue ‘1edtxisaly ‘Surpuog §1013u09
:sjudwaatnbay uldrsag (OSV) 9.805-9-TIW 182113091y
juedyrudrg SUOISIAOId ddueInssy Ajrjeny o
suoIstaoag pue
sjuswalinbay asueanssy Ljrreny
juedyruldig 8189 ] [ejUdWUOITAUY o
juedyruldtg uonyexjsuowa(q Ajrjrqeurejurey o
juedyrudrg uorjeajsuowrd(q AITjIqer|ay o
juedstjiudrsur Suriduwreg uorjestryireny o
juedtFrudIsuy sueld 3s9J uomnjesujiienyy o
:8unysay uoryesryreny
1DVIWI
ALITISVNIVINIVW S31lva ANV IN3IW31ddNsS 141SSV1
/ALITIBYII3Y ADN3IDH3A “INIWANIWY ‘NOIsiAzy | NOLVILNSSYID
IVILINILOd ‘31111 “¥38WNN LINIWNDOQA

141



‘ponunjuon - $z 2andr g

jueorjrudig SuraosourSug uewnyy o
juedjrudlg Lrqeurejurey O
jueoiyruldig fytrqeriey o S e
juedrIudig fy93eg o paiep ‘¢ judwpuswy
juestyrudlg L3t1qeadueydaajuy o 2961 dunf 9
paiep ‘jo uonejreisuj
juedtyrusig SUOTITPUO,) [BJUIWIUO ITAUY o pUE UOH9010S ‘17EXDITY
juedtyiudig sjusuodwo)) paepueig o ‘uswdinbg otuoayderyg
:sjuswaatnbay uldrsag 9080L-T~"TIN
juedyrusig $359] [ejUSWIUOITAUN o
juedyiudig uonyeijsuowrdq Ljr[iqeurejurely o
jyuedyiudig uorjerjsuowrd(q A3[IqeIidy o
:8unysaj uonyedrjIjENny
juedyyrudig Surasaur8uy uewny o
juedryrudisul fiy93eg o 2Lo1 WIBN 82 paiep ‘Jo
g uolje[[eISU] PUE UOIIDI|DG
juedyrudig SUOIJIPUO)) [BIUIUIUOITAUS o ‘3yeadaty ‘Surarpy
:sjuswaatnbay udrsag d8805-M-TIN
1OVdWI
ALITISVNIVINIVW S31vad ANV INIWI4INS |y VOIFISSYTD
/ALNIVIIY ADN31D1434 , ~._.Zm<w«on<<< ‘NOISIATY OW_._amZuO
TVIIN3ILOd 1111 "3IWNN INIWNDOQa

142



*panuluon) - $z dandr g

‘37411 ‘33 IWNN INIWNDOQ

juedyIuldrg Ltiiqeurejurey ©
juesyyrudtg fyriqeray o
juedyudig Kia3eg o G961 Aaenuer 7
juedtyrudt suolj}Ipuo BIUIWIUOITIAU 0 Poep ‘10§ usriesijiosdg
1JIusts 13tpuod 1 Ll | [e1duUan) ‘JjeIdIlY
juedyiudrg sjusuodwon paepueig o ‘danssaxdg ‘sayditmg YdIIMS
:sjusawaainboy udisaqg 2€63-S-"TIW aanssoad
*suorjedtjdde jjeasare 103 siseq e . €961 AInf g8
2wo29q pInod uonedrjioads siyj jo e SR Ll e i
suotstaoxd ayj jo Auewr ‘I9A9MOp 2961 AelN 1¢
*1JeaDJTBUOU JOJ ST ‘judwIdjels asn palep ‘orineapij
Jo(el popuajut oY) Aq ‘uoryestyidads styy ‘proudiog “‘soaalep saaTEA
‘leaauan (QYO) 02L9v-A-"TIN prouajog
juedjudtg $3893 ] [BIUDWIUCITAUT] o
juedyyrusig uorjeajsuowd(g Ljrjrqeurejurejy o
juedyrudig uotjerjysuowrdq Ajrrqeray o
:8urysa ] uonyestyrrend
1OVdIWI
ALITIBVNIVINIVW S31va ANV INIW314dNS 41SSV1D
\._>._._,:m<:u~_ AON31D143d ‘ INIWAN3IWY ‘NOISIAIY ZOW_M_W_/EMU
VIIN3LOd

143



*penunuo) - 7

aandr g

juedryruldtg uotjeajsuowrdq AjrrqeUIRIUTeN o
JUBDIJIUSIG uorjyexysuowadqg AIjrqeriey o
:8urysa ] uornyestyrreny
juedyudig SurzsaurBuy uewny o
juedtyrudisu 90UdI9JI9IU] J1}PUBPWIOI}OD o
; . it el 9961 111dv 97
juedyrudig fj111qeurejurey © P33P ‘Do00¢+ ©3 00L -
‘ooue3isisay [ed1a3d9q
juedtIudig fariqerioy © ‘oanjeradwoa I,
juedtyiudig AK3a3eg o ‘1933TWISUEI ] e
:sjuowraainboy udisaq d0662-1L-TIN vu:umhvacwwh.
juedsiytudig 8382 [BIUDWIUOITAUT] o
juedtyiudtg uoljeIjsuowd(q Ajrjrqeurejurejy o
yuedytudtg uorjexjsuowrdq L3IrjIqer|ay o
juesyjrudig 18939}y uonjedrjIreny o
juedrytudrsur  |4Lj1[1qisuodsay s3] uoriesryIfend o
juedtyrudisug ueid 3s9J uoljesryrieny) o
:8unysag uorjesyrrenp
juedyrudig Sutaesurduymy urwngy o
juedtjrudsuy 90Ud13jI93jUl d213dUIRUOIIDAT o
1OVdIWi
ALITISVNIVINIVW S31va ANV INIW3IddNS
' NOILVDI4ISSYT1D
/ALNIAVIIY ADN31Di43a , INJIWANIWY ‘NOISIAZY MYINIO
TVIINILOd J1LL  d3GWNN INIWNDOQ

144




‘penunuon - 2

2andr g

*sjuswaainbax jeuorldouny wajisdAs ayy
yitm Suoje pajexodiosur L193enbape
axe saurdrosip aayjo pue ‘A31j1q
-eurejurewr ‘A3I|1qeIr]oI jeYj IJansse
03 paawnbax aae suorjedyrdads
Sutuasaon °539 ‘saalea Surjen8Saa
aanssaad ‘saafea dayod ‘saaliry

se yons ‘sjuauodwod jo sadify
21a19uad 2a0owr a0 om3 Jo dn sapew

*S3I|qQUIdSSE pjoJIuBW

zolep 9% Sal|quIass®e ploJiuew JIjneIpAH 03 ajqestidde A1309a1p st
:fexousan uonyeosryioadg Aixejt[iN ON plojtuep
*SjUdWINJOP OMm]
asay) £q papnjdour 2I€ S|OIJUOD [[®©
‘I9A9MOY {S]0IJUO0D dIneapAy 10}
juedIyrudisuy paptaoad st jJuswundop d1j1dads opN 0668-H-TIIN T
‘lexsuad pue 56l 8-H-TIN srnexpiy
jueoryruldtg 83189 ] [eJUdWIUOITAUY o
1OVdWI
ALITIGVNIVINIVW S31va ANV INIW3IddNS
/ALEVNY AJN3IDI43a *INIWANIWY ‘NOISIAZY ZO_U_._MuU-_/w_m_MSU
TVILIN3LOd ‘37111 “¥38WNN INIWNDOA

145



‘ponuijuon) - 7 aan3d1 g

*asn papuajur a3yl YItm ajqriedwos g1
udisap a2yl 1Byl ansua o3 paiinbaa
axe suorsiaoad pue sjuswasinbaax
8ursaj uorjestyijenb pue ‘sdueansse
fir1enb ‘Ljrrqeurejurewr ‘Ajrrqeriaa

*suorjeotjdde aajdooiioy
10} saA]eA ]0I3UO0D
?duanbas 10} 3SIXD 03

juedtJruldtg 8ursoduwr suorjesyyioads Axerjiy
punoj sem uorjed1jroadg saaleA
:1eI2UdN) Axeyriy ajqeordde oy asuanbag
‘9sn popuajul ayj \PIm a1qryedwos st
ud1sap a3 jeyl aansua o} pasinboa
91e suoisiaoad pue sjuswaainbaa =
p suorjediidde aajdoorjoy
duyysay uoygestyrrenb pue ‘soueansse : :
£3r1enb ‘L3r11qeurejurewr ‘Ajrjrqeriaa HOAT AN SO INOD
juedtJiuldtg 3ursodwrt suorjyesyyidads Lxejrip Lo Bk SR S Ll o
punoj sem uorjedsijioadg _SoaAlep
:leasauan Lxen a1qeoridde oN lenuey
1DVdWI
ALITISYNIVINIVW $31va ANV IN3W31ddNS LLVOIHISSYID
/ALIIEVIIY ADON31D143d , ' INIWANIWY ‘NOISIAIY ZOU_qumO
TVIIN3LOd 31111 “¥38WNN INIWNDOQ

146



‘panulnjuon) - 7 aandr g

juedyruldig $1S9 1 [ejUdWIUOITAUTY o
juedtyiudtg uorjerjsuowrd(y AIrjrqeriay o
:8urgsay uomnyedyyIENyD
juedtyuld g Surzosurduy uewny o
jued1yrudlg fjriqeurejutely o
juesyyrudig Ajrirqeriay o
juedyrusdtg AL3a3eg o 0L61 Ys21e\N $2
jueoyyrusig diysueurnaoy o pajep ‘§ Juswpuswy
Y961 dunp ¢
juedtJrudisuy Aiqesadueydaajug o polep ‘o13Inys o1 neapAL
juedyrudtg SUOTI}IpPUO) 1RIUdWUOITAUY o JJeIdaly ‘sasjep
:sjuawdatnbay uldisoa( d0€SS-A-"TIIN |saajea a213Inys
*9sn papudjur a9y} Y3jim ajqryedwos st
uStsop ay} jeyj ainsuad o) paimnbaua
aae suolsiaoad pue sjuswaainbaa csuoriestrdd
Sut3s o) uorjeosiyiienb pue ‘soueansse e u o.u wa .mm
A3rrenb  ‘Ajrrqeurejurewr ‘A3riiqer|aa o 19y 103 Sasfen
e : S £311012d 10 3SIXD 03
jued1JIusig Sursodwt suonyesiyroads Axejiy .
ik punojy sem uoljedrjroadg saajep
!leaauan Axenipy ajqeorjdde on fjtaotrag
1OVdWI
ALITIEVNIVINIVW S31vd ANV INIW3ITddNS
/ALY Y ADN3ID143@ “INIWGNIWY ‘NOIsIAZY | NOLYIEESSYTD
TVIINILOd 31111 "¥3IWNN INIWNDOQa

147



‘ponurjuo) - $z andr g

juedtjrudlg uorjexjsuowrd(q Ljrjrqeurejurejy o

jued1yrudtg uorjeajsuowrdg AIrIqer|ay o

juedJIudtg 31939y uonyedIyIteny o

juedyiudig uriduwreg uoryestyireng o

:8urysa ] uomnediyireny

juedtyruldig SutassurSuzy uewnyy o

juestyuds Artqeurejurely o

juedyruldtg fiqerjey o

juedtyudig Lis3eg o

juedyIudtg diysueunjiop o
juedtyruldisuy uonedynUIP] 3Pnpord o Ls61 11ady o¢
juedyIudIsur udisa(g o vowwwmhwmﬂum.wmmﬁmmwmmm
juedyruldtg £1iqeadueysaajug o 913INYg “saalep
:sjusawaanbay udisag (DSV) V89061~ A-TIIN

juedryrudsuy Suiddiyg pue Sunyoeq o

juedtyiudsug SUOISTIAOIJ @doueInssy Ajryeny o

:SUOISTAOIg pue

sjuswaainbay aoueanssy L3r1eny

1DVdWI
ke oWy s [NOWwoLISSYT>

TVILINILOd ‘31111 “¥IIWNN INIWNDOQ

148




*panurjuo) - 7 aandr g

juedstytudisug Burjdweg uonjesrjrireny o
juedtyrudtg ueld Iss1 uoneduyreny O
:8urysa ] uomnresyyrieny
juedyrudig SutasourBuy uewny o
juestyrudtg £3111qeurejurey o
juedyuldtg fitiqerey o
juedyIudtg Kjajeg o
juedJIudig diysueuwnao p o
juedytudisuj Ltiqeadueysaajug o
6561 L4101 $2 pajep
juedyrudig SUOT}IPUCT) [BIUILUUOITAUT] o ¢ 103511180y o1ineIpAL
juedjrudtg sjuauodwo paepueig o 31JeIDITY ‘9Aafep EiE0s BInEoN]
:sjuowaainbay udtsag (DSV) VLISSZ-A-"TIN molq
juedyyrudrsuy 3uiddiyg pue Sunjdeq o
jued1yrusdtg SUOISIAOI4 @dueanssy Ljrjend o
:SuUOIsSIAOIg pue
sjudwdIIinbay aosueanssy Ajrjeny
juedyruldtg 87159 ] [BjUdWIUOITAUY o
1OVdAWI
ALITISVNIVINIVW S31vad ANV IN3IW3I1ddNS
NOILVII4ISSVTIO
/ALINIEVITIY ADN31D143a ‘ INJIWAN3IWY ‘NOISIATY OU_guzuo
TVIINILOd ‘31011 “¥3IWNN INIWNDOQ

149



"panunuo) - 7

2andr g

juedyyrudig 155 ] [BIUDWUOITAUT o
juedyTuldIig uorjeIIsUOWd(] LIT[IqQEUTRIUTIRA o
juedryruldig uorjeIjysuowrd( AIJtjIqeriay o
:8urysa] uoryedryrrenyy
juedJIuldig Sutasaurduy uewny o
juedyrudlg frrqeurejurey o
juedyyruldig fjtiqerdy . o
juedjrudtg Ljo3eg o
jued1yIUdig drysueunjiopy o $¥961 aunf 7
pajep ‘ixojeinday
juedtyrudisug L3tiqessdueydaojuj o Mol5) SHmepl
jueostyTuldig SUOTI}IPUO’) [BJUIIUOITAUT o 3JeIDITY (SOATBA
:sjuswaainbay udisag V99S8-A~-TIW
juedyrudtg $389 ] [BIUdWUOITAUY o
juedryruldlg uorjerjsuowrd(q LIT[IqEUTBIUTRIAI o
juedyrusdig uotjexIsuowid(g AI{IqQeIidy o
1DVdJWI
ALITIGVNIVINIVW S31va ANV IN3Iw3I1ddNs
/ALNISVINIY ADN3IDI3Aa *INIWANIWY *NOISIAZY zo%awku_wﬂu
TVIINIL1Od J11IL "¥I8WNN INIWNDOQa

150



‘panurjuo) - 7 aandr g

juedJiuldig $31§9 ] jejuswuoIiaug] o
juedyruldtg uotjeIjsuowd(q Ajrjrqeurejurey o
jued1jIUdlg Aniqeriay o
:8urysa ], uoryedryIENny
juesyrusig Sutrzasurduy urwiny o
juedyrudig £L3111qeurejurey o
juedtjiudig fitiiqeriay o
juedTyTUldIg fyo3eg o
juesryrudiq diysueuwryao g o
juedryruldtg L3t1iqeadueysaajug o polep ﬁ.wmhcwwwwuﬁ%zw
juedyruldig SUOTITPUO) [BJUIWIUOITAU] o $961 1124V ¥ perep
:sjuawdxtnbay udisag ‘otrneapiy ‘Suransesy
— fjnjuenyd sryewWoINy
juedyyrudsug udisaqg jJeadaly ‘sasnyg e
:{exrduan d48065-J4-TIN dtineapiy
1OVdIWI
M Aligvngy AONIIDHG /INIWONIWY “NOISIAG | NOLYIUISSYTD
TVIIN3ILOd ‘31111 “¥38WNN IN3IWNDOA

151



*ponunuo) - §7

2and1 g

juedyrulig SutassurBuy uewnyy o
jued1yrulig 2DU3I3JIDIUT D13oUZRWIOIIDIT o
ues1jruld L e e
3 1jrusig rqeutrejurey o 0L61 I9QUIBAON §1
juedyIudtg Ltiqeray o) pPaiep ‘103 uornjedyyroadg
[exduan ‘redrjneuocaay
juedyiusig f393eg o ‘sjusuoduron
juedtyudsuy diysueunjao gy o walsAg dsnewrnaug
:gjudwraarnbay usisag avrgs8-d-TIN
8961 12quada(q ¢
paiep ‘(JIvsn)
jueosyrudig Sutxoaur8uyy uewny o UB =) dae el o
6961 L1Inf 6
juedyruldtg £fy11qeutejurey o porep ‘| jusweiddng
juedtyTusd: ftiqere o
JTusig nqeray 2961 A1nr 6
juedrjiuldtg £ytiqeadueysaajug o pajep ‘aoj sjuswaainboy
'l pue ‘uorjejjeisug
jueotytuldig SUOTJTIPUO) [BJUDWIUOITAUY o ‘uS1saq tiFeIsITy
juedyruldilg sjuauodwo) piepuejg o ‘surajsLg sryewnaug s1013u0n
:sjudwaxinbay udisaqg DRISS-d-TIWN syewrnaud
1OVdWI
ALITISYNIVINIVW S31vad ANV IN3IW3ITddNS 1ISSV1D
/ALNISVIIIY ADN3ID143a ‘INIWANIWY ‘NOISIAIY zo%wwzuo.
TVILINILOd ‘37111 "¥38WNN IN3IWNDOQA

152




*panunuo) - 7

aand1 g

ALITISVNIVINIVW
/ALIIevI3y
IVILINILOJ

ADN3ID133d

S31va ANV INIW3I1ddNS
‘INIWANIWYVY ‘NOISIATY
‘JTLIL “¥3GWNN INIWNDOQA

juedyrudig f3rqeriay o
jueojiuldig L3a3eg o
juedryrudig £L3111qeadueysaajuy o 8961 UY2IeBIN +1
juedyIustg SUOTITPUO,) [BJUIWIUCITAUT o PRAER| 5 AusiipholLly,
juedJIudtg sjuauodwon paepueig o ‘io %um%wbﬂmﬂw u_uwawm”w.umzmv
yued1TUdTG aduewrxo}jiag o a1y ‘saroaaasay
:sjudwaaInbay udtsag (DSV) VELS8-U-TIW | S$A10A13sdYy Iy
juedyrudig SUOISTAOId ddueanssy Ajrjenyy
ISUOISIAO0IJ pue
sjusowaIinbayf asueanssy LAjrreny
juedyuldig $3S9] [BjULUUOITIAUY o
juedtyiultg uorjexjsuowrd(q AJr[IqeUTRIUICN o
juedjiudig 15939y uorjedrjreny o
juedyIudtg Surdwreg uoryesryrjeny o
juedsytudisur |Ljrj1qrsuodsay 189 uorjedIIIIENY o
juedtjrudsuy ue|d 3sa] uornyedijiieny) o
:8uryse ] uonyedsyrienyd
1OVdWI

NOILVYIHISSVID
JI¥INIO

153



*panunuo) - pz

aand1 g

154

juedyrudIg §389] 1BIUSUWIUOITAUT] o

juedstyrudtg uorjerjsuowrd(g AI[IGEUTRIUTEN o

jueoijiudig uoljeIsuOWd(g Ajrjiqeriay o

:8unysag uonesyireny

jueosryrudig SutasourBuyg uewny o
juedfyIudlg £3r11qeurejurey & 6961 @unf 2
pPaiep ‘iaqrg ssern
ueoyIusLS fioges o ‘3Jeadaty ‘aanssaad
juedtytudtg L3t1iqesadueydaajug o onewnaudg ‘jueg,
:sjuowraamnbay udrsaq (Ivsn) D€9ese-1-TIN

juedyustg $1§9] [BIUDWIUOITAUY o

juedyiudig uonjexjsuowrd(q Ajrjrqeurejurepy o

juedryudig uonjerjsuowrd(q Ljrjrqer(ay o

:3unsa] uomedIIIENY

juedyrudlg SurassurSuyg uewny o

juedyIudtg fytirqeutejurey o

1OVdWI
ALITISVNIVINIVW S31va ANV INIW3I1ddNS LLVOIHISSY1D
/ALIigvITy ADN3I1D1434 i ‘INIWANIWY ‘NOISIAIY ZOUEmZmO

TVILINILOd 31111 “¥3IWNN INIWNDOQ




‘penunuo) - §7

2ind1 g

¥G61 1290320 g paiep
‘3yeadaly ‘aanssaag

I9purifD) aA{BA

juedJIUdIg udrsaQg 2SpeWNaUg ‘saadnpay
‘1easusd (I9V) v2L68-d-TIN
juedyrudtg S$1S9] lBjUdWUOIIAUY o
juesjrudtg uoljerjsuowra(q Ajrjrqeurejurey o
juedyiusdig uotjexjsuowrd(q LIrjiqeriay o
jueotyiuldig 1S919}y uorjedIIITeny o
jueorjiudig Suriduwreg uorniedyyreny o
juestJiudisug ue|d SO UOIIBDIJITENn() o
:8unysaJ uomnyedIJITENYD
juedryruldig Suraosurfuyg uewnpy o
juedyruldtg fyriqerdy . o
eo1yrust Lyo3e o
juesrjrustg 193%g 861 dunp ¢
jueostrulig Lt1tqeadueysaajur o pojep ‘ioj uoryestyroadg
ued1yrudy SUOIJTPUO,) [BJUIWUOITIAU o [edoUap “GEaishg AnUn
3 [yrusis 131puo) LA jyessaty ‘Sunenioy
juedyTUdtg sjusauodwon paepuejg o Srewnaug ‘Iaapuridn
:sjusawraainbay udisag (DSV) 8¢88-D-"TIN
1DVdWI
ALITIGVNIVLINIVW ,531va ANV IN3IW3ITddNS
/ALNIBVINTY ADN3ID143a ,_INIWANIWVY ‘NOISIAZY
TVIIN3LOd 31111 ¥38WNN INIWNDOQA

NOILVOIIISSVT1D
JI¥INIO

—

155



‘panurjuo) - $z aandr g

juedyruUldIg $389J [BJUDWIUOATAUT o
juedyudig uonjeyjsuowrd(q Ljr[rqeurejurely o
juesyrulig uorjexjsuowd(q LIrjrqer|ay o
juedtyiulig 31939y uonedyIIENny O
juedyyudtg Sunduwreg uorjesyyreny o
jueoryrudrsuy ueld 1s9J uonedyyrienyy o
:8urysa ] uontedyrieny
juedyruldtg Sutrassur8uy uewny o
juedyyruldig frrqeurejurely o
juedTjIUdIg fyriqersay o
juedijruldig L393eg o
juedtyrudIsuy UOTIedIJIIUIP] I2NpPoId o
juedtyrustg diysueurnyaoy, o
juedtyTultg SUOIIIPUO) [BJUILIUOITAUY o
jueotyrultg sjuouoduwon paepueis o
:sjudwaamnbay udisaqg
1OVdWI
i Ry SIS Noeused
TVILIN3LOd ‘3111 "8 9WNN IN3WNDOA

156




*‘panunjuon) - 7 aandrg

‘31111 “¥IIWNN IN3WNDOQA

jyuedtyrudtg Surddiyg pue Sunijdeq o
juedjiudig SUOIslAOIg ddueanssy Ajrjend o
:suolsiAoxd pue
sjuawaanbayy souranssy Ljtrend
1OVdWI
ALITIGVNIVINIVW S31va ANV IN3IW3I1ddNS
i hosihh ADN3ID1430 *INIWGNIWY ‘NOIsIAZy  |NOLVILISSVTD
VILIN3ILOd

157




*s1sA|euy ADUuaIdljo( jusawndo(@ walsAsqng 0AIag dInevapiy

*gZ @andirg

158

juedtyrudig S§3S9 ] [BIUDUWIUOITAUT o
juedtyruldig uotrjeajsuowrd( Ljr[IqeUrejurey o
juedryrudig uotrjeajsuowraq Ajrgeriay o
juedytudtg 15939y uoIledIII[ENYD o
juedyyrudis  [A3rjiqrsuodsay 3sa] uomnyesiyireny o
:3urysa] uonyedryIreny
juedryruldrg Sutaoaut8uyg uewny o
juedyIudlg fjt1qeutejurey o
juedryiudt Kitjigerya o
JIusig lirqeray 2061 112dy 97
juedijiuldig L393eg o pajep ‘$ juswipusaway
juedyyudlg diysueunjiop, o €961 dunfp )7 pajep
juestyiud SUOI}IPUO,) [BIUSWIUOITAUT ol |- 08! SyEEETimBI) e e
HIUotS S : ‘Gunienioy orneapiy
juedJIudlg sjuauodwio) paepueig o ‘leds1IneuoIay siaputil) s103En1oY
‘sjudwaatnboy udisaqg D€065-D-"TIN dtneapdiy
1OVdWI
ALITISYNIVINIVW $31Va ANV INIWIANS | oiivoIldISSyTd
/ALINISVITIY ADN3IDI434 = .._.Zw<~<QZw<<< ‘NOISIAIY J1¥3INIO
TVIIN3ILOd 111 "¥3IWNN INIWNDOQ




*panurjuo) - gz 2andt g

xolepy ueld 3s9 ] uolzediyrieny)
:8unysay uonzedIIIIEND
juedyrudtg SutrassuiBuyg uewny o
juesyyrudlg £Lyt1rqeurejurey ©
jued1yIuldtg £i111qerjoy . ©
juedtyIuldrg Liajzeqg o
0L61 3sn8ny 2| paep
juedtJiudtg fitiqeaSueysaajug o ‘Jo udisaq ‘1jeasiry Coves
juestJiustg SUOIITPUOY) [BIUBWUOITAUY o ‘199yA\ ‘swaisdAg ayeag vmumﬂuow
rsjuswaxtnbay udisag DFRSR-d-"TIIN | Alrestneapdiy
*jusuodwod
2yl jo ulBisap ayl Suranp pasoduur
3utaq sjuswaarnbaa AjrjrqeUIRIUTRW
pue Ajtjiqer;as ajenbapeur jo L3111q
-tssod ® st axay3 ‘osn Away 'S
10} paanjidejnuew pue paudisap cratamE &
sjuauodurod osrneapiy 10j 3sI1X° . 3 putiis
ued1JIudtg jou op suornyedryioads Axejrjrwa usyp B S UCERIES urenisy
’ e : e A -1JI1SS®[D> dlaa2uad styj 10j palioajuod
ileaauan uonyedrjroadg Axejriy oN -0AI3g
1OVdWI
ALITIBYNIVINIVW S31VA ANV INIWINS |\ o11vdIdiSSYTD
/ALIIEVIT3Y ADN31D143a ‘INIWANIWY ‘NOISIAZY YINIO
TVIIN3LOd ‘37111 “¥3IEWNN INIWNDOQ

159



*penuljuon) - gz Iandr g

juedyTuldtg S1S9J [BIUDWIUOITIAUT o
juesytustg uorjeIjsuowd(q LI|IqEUIBIUTRIN o
jueoyrudiqg uorjeIysuowrd(q AJ{Iqer|ay o
juedtJrusdtg 38939y uonjedIyIIeny o
:3urysa ] uorzeotyireny
juedtytudtg Sutasaurduy uewny o
juedyrudig Lyo3eg  © 1,61 1oquaidag ¢
juedJiusdig L3111qeadueydaajug o PORED | SuRiEpA At
1261 11ady g pajep
juedtyruldig SUOIIPUO,) [BIUDWIUOJITIAUY o FRISITY ‘SOIqUILsE Y
juedtyrudig sjuduodwo) piepueig o axeag pue 199yp
:sjuswaainbay udtsag HE10S-M-"TIIN | soyead (oayp
xolep SUOISIAOIg dduranssy Ljijeny
:SUOISIAOIJ pue
sjuswalInbay sosueanssy Lrjeny
LOVdWI
ALITISVNIVINIVW S31vad ANV IN3Iw3I1ddNs
VOIJISSVIO
/ALNIgYIN3Y AON3IDI43d , INJWAN3WV ‘NOISIAIY zo_u_.zmzmo
TVILN3ILOd 31111 "¥EWNN INIWNDOQA

160



*panurjuo) - g7 2andt g

161

juedyrudtg uorjerisuowrdg A3rjiqeriay o
jueoyjrudisug 35939y uoljedrjijend o
:8urysa ] uorzesyyriend
juedtyrudtg Suraoaurduy uewny o
juedsiyrudig fjt1qeurejurely o
juedyudig fyriiqeriay . o
juedjrudtg L393eg o
juedjrudlg diysuewyao p o
juedyrudisug uoI3BIIJIIUSIPI 3d2NpoId o
juedryrudisuj £3111qeadueydaajug o
6S61 12903120 17
juedruldtg SUOTITIPUO,) [BJUDWIUOITAUN o pajEp ‘owelg
juedrtudig sjusauoduron paepuejg o IDdMOJ IJRIDITY ‘saAfep
:sjuswaainbay uldisag DGZSS-A-TIN
L961 AInf 01
pa3ep ‘(aoj uorjesrjrdadg
1eI2uan) aaqqny d1I3YIUAG
*sx93dod119y 10 jJeIDaIE O] taapuridn 3unienidy
jued1jiudtg ajqeoridde jou st JuaWINDOOp IYL ayeaqg d1ineapiAy ‘dny
‘l1easuad 2650¥1-O-"TIN
1OVd4WI
ALITIGVNIVINIVW S31va ANV IN3IW3ITddNS
NOILVIUISSVTIO
/ALNISVIT3Y ADN3ID143a ,. INJWANIWY ‘NOISIAIY 0uh_~_wzuo
TVILIN3ILOd 1L "¥FEWNN INIWNDOQ




‘ponuniuo) « g7 dandr g

*9sSn papuajur ay3l Yyitm ajqizedwod s1
udisap 3yl Jey) 2Insus o3 paiinbaa
91e suoistaoad pue sjuswaainbaa
8urysaj uorzestjrfenb pue ‘soueansse
£L3rrenb ‘Ajr(iqeurejurewr ‘A3rjrqeriaa

*sSuaIsAsqns ayeaq 10304

dI[nelIpAy J0J ISIX3 O)
xolepy 3ursoduwt suorjesryioads Axejripy punoj sem uonesyoadg ayelg 1030y
ileaauan Axejjiy a1qeoridde on o1 neapiy
jyuedyyrudisug SUOISIAOId @dUrANSsy Ljrjend
SUOISIAOIg pu=
sjuawaainbay adurvanssy Ljrreny
juedijrudtg 839 ] [BIUBWIUOITAUY o]
juedtytudtg UOT}RIISUOWD(J AII[IqBUIBIUTIRN o
1DVdwWI
ALITIGYNIVINIVW S31VA ANV INIWITANS | N\o11voIISSYTD
/ALITIEVI3Y ADN3ID143a ' INIWANIWY ‘NOISIAIY S1¥INIO
TVIINILOd ‘1L “¥3IWNN LINIWNDOQA

162



‘panuijuon - gz 2an3t g

juedtryiudig S$359] [BIUSWUUOITAUT o
juedtytuldig uorjegisuowrd(d LI[IqEUIBIUTRN o
juedJrulig uorjeIIsUOWd(q AJI[Iqer|ay o
juedtyruldig 159319y uoIjedIJI|END o
:38urysa ] uoriedIJIIEND
juestjiudrg SurassurBuy uewngy o GOo6 1 dunyg ¢
jueorjIudlg Ajtjrqeutrejurey o paiep ‘] juswpusury
961 A1enaqgad ¢
we2LIudis faqeniey - o pajep ‘ornespApy mﬂwmm
jued1Jrudig Ljayeg o autdug 3jeldaiy 'a93aeig ormmcm
:sjuawaainbay udrsag (dIM) V66622-S-"1IIN srneapiy
*pasoduut Buraq sjuswaatnbax L3111q
-eUTBjUTEW pu® Ajrjiqer|aa 2j3enbapeur
Jo Ar1iqissod e 8t 9x9Yy) ‘asn Lway
‘g ° 10} paanyd>ejnuew pue paudisap o S e T
9Je j1eY) SOABA D[QISIDADIIT S® U ORI RS B IO oS
yons sjuauodwod dSrneapLy 10j 3SIXD B p
Iolep jou op suorjediyioads Axejrjrwa uaypm 10F punoj 2q pno> uoti
: i 7 Sl -'judWINIOpP uoriesiyroadg saAleA
:1eI3UDD AxejriN o1j109ds oN 91qQISIaAdIa]
1OVdWI
ALITISVNIVINIVW S31va ANV IN3IW31ddNS
N 41SSv1
/ALINNEVI13Y ADN3IDI43a , INIWGNIWV ‘NOISIATY ow_ﬁwrmmwm .
TVIIN3ILOd J1LIL "¥3I8WNN INIWNDOOQa

163



*penunjuo) - gz aandig

164

juestyrudig $389 ] |BIUDWIUOITIAUT o
juedyrudig uotjeajsuowrdg L3Jrjrqeurejurejy o
juedtyudig uorjeIjsuowraq ALItjrqeriay o
juesyyrudtsul  [Lj1[Iqisuodsay 3s9J uorIedII[ERNY o
:8unysaJ uonjedyyrienp
juedtyiudig Sutasaurduy uewny o 1961 A1enaqeq sz
juedtyiudtg Ajriiqeurejurey o pa3iep ‘1 jusauipusawy
juedyrudig L3z3es o 9s61 11ady L7
juedjiudtg SUO1jIPUO) [BIUSWUOITAUY o e
AN < : jueisuo) ‘orneapiy s1IU PATIC
jueoyrudig sjuauodwo) paiepueig o JJeadsaly ‘saojoy >.hmmmou.u<
‘sjudwdainbay udisag V266L~IN-TIN orineapiAHy
1OVdWI
ALITISVNIVINIVW S31va ANV IN3IW3I1ddNS LLYOIHISSYTD
/ALNI8VINIY ADN3I1DI43a s ' INIWANIWY ‘NOISIAIY ZOU_mmZuO
TVIINILOd 31LIL “¥38WNN IN3IWNDOA




*stsdjeuy Louardag JuawInd0(q WasLsqng ainssard sinerpAy

*9z @and1g

165

TVILNILOJd

‘37111 “¥39WNN INIWNDOAQ

jueosyrudig S3SaJ 1EIUd2WUOITAUN o
uC.ﬂU.mM..:Hm.mm uotjexjsuouwrag xﬁu.m.—.mnu..mﬂ.m.mugmmz 0]
juesyudig uonjexisuowrdq AJ[IqeI{dY o
juedyyrudig 318939y uornjedyIieNny o
juedrjrudig urjdweg uoryesyyrreny o
juedryrudisur sueld 1S9 ] uonledrjriend o
:8unysa g vorjesryireny
juedyrusdig Surisaurfuyg urwny o
juedtyrudtg £3r1qeurejurey &
juedyytudig fatiqeray o
jueoyyrudig fjoyeg o 6961 YdIB 2
jued1yrudtg diysueuyao gy o RRAER. Sill HIottspHOLUy
$961 aunf ¢ pajep ‘adAy
juedyrudrsug Ltrqeadueysaajug o pajesedag-uopN S1neapAH
juedytudtg sjusauodwion piepuelg o ‘3JeIDITY :SJIIOAIISIY 811041259
:sjuawdainbay udisag D025s~-H-"TIA u.Z:mu?»E
1OVdWI
ALITISVNIVINIVW S31va ANV IN3IW31ddNS NOILLYDHIHISSVTD
/ALITIEVITIY ADN31D13430 ‘ INIWANIWV ‘NOISIATY DI¥INIO




‘panunuon) - 9z dxndi g

€961 AeN g1

juedtyrudisug A3r11qesdueydaajug o poiep ‘swoisdg
dA3 ‘i3eadity
uestyrust SUOTITPUOD) [BIUDWIUOIIAU o 1T °GAL :
gD il o ‘ISd 000 ‘¢ ‘ledtapuni4o
juedJiuldig sjusuoduwon paepueig o | ‘orneapAy ‘sIzojelnWNdOYy SEEmIm ==
:sjuswaainbayy udisag V.2688-V-TIW d1neapiy
juedrjruldig S189 ] [eIUdWUOITAUY o
jueotyruldig uoljeIISUOWd(] AjI[Iqeurejurey o
juedtyruldig uotjeajsuowrd(q AJrjrqer(oy o
juedtyIudtg 18939y uonzedjIIEeNny o
juedtjrulig Suridureg uonyesijrjeny o
:3urysa uomedyyrreny
juedjrudtg durasaurluyg uewny o
juedstjrudrg £Lj111qeurejurely o
8 L
Pt eis B 2261 A=N 01
jueoryiuldig diysueuryaop o pailep ‘1 judWpuULdWY
jued1jrudisug £3111qesdueysaajug o ¥961 aunf Q¢
juedyruld SUOI}TPUO)) [BJUIWUOITAUT] o pesep “a€lhy pegEredos
Husis o * ‘orineapdAy ‘a1ISSI|N pue
juedyyruldlg sjusuodwon) paepueis o 1JeIdaTy {SaroAI9asay
'sjuswaainbay udrsag 1€68-4-"TIN
1DVdWI
ALITISVNIVINIVW S31va ANV INIWITddNS NOLLYOIHISSY1D
/ALITIEVINIY ADN31D133d y .._,Zm<.<QZw<<< 'NOISIATY SM9INTO
TVIINILIOd J1LIL "¥SWNAN INIWNDOQa

166



*panuijuo) - 97 aandr g

167

juedryudtg £fy111qeurejurey o
jued1yudtg fytiqeray . o
juedtyrudig fyayeg © LS61 Axeniqa g g2
pajep ‘aanssaag
juedyrudig diysuewnjao p o >riewnsudoxpAE
juedryrudisug AtpiqeaSueysaajug o 3JPADATY ‘SJ0jRNUUINDDY
:sjuawaainbay udrsag (DSV) D86¥%S-V-"TIN
juedTudtg §359] [ejudwuoItAuUyg o
juedyruldig uotrjeajsuowd(q Ajrjrqeurejurein o
juedtyruldig uorjeajsuowrdq Lirjrqeriay o
juedyrudig 318919y UoIIEDIJI[ENY o
jueodjruldtg Suridweg uoryesryijeny o
juedyrudsur ueld 1S9 J UOTIEITJI(Bny o
:8urysa g uonredrIIEND
juedJrudtg SurasasurBuyy uewnyy o
juedsyruldig fyrrqeurejurely o
juedyudlg fariqerey o
juedtyruldrg Lio3es o
jued1JIuldrg drysueuwyaop o
1DVdwWI
ALITISVNIVINIVW S31vad ANV INIW3I1ddNS
NOILVIIIISSVID
/ALevIY ADN3ID133a , INJWAON3IWY ‘NOISIAZY ow_wmzuw
TVILINILOd 37111 "¥I8WNN INIWNDOQa




"panurjuo) - 9z

axn3dr g

jued1yIudig L393eg o
juestJruldg diysuewryao p o
juedIFTUld IS Uy uor3edYIIUIP] 3dnpoad o
2L61 AN L1
juedyrudrsug £Lr1iqesdueys aajuf o poIEp ‘UsAlIQ PUCH
juedtytudig SUOT}TPUO) 1BIUIWIUOITAUY o ‘INVYH ‘orneapdy ‘dwung Sl iy e
:sjuawaxinbay udisag D61ss-d-"TIN srineapiAy
*asn 193dod119ay I0 jyeadate 0L61 2unf g1 paiep
zofep I0J POpPUIIUL JOU ST JUIWINIOP SIYL | ‘OI[NeIpAH ‘SI0oje[NUWINIDY
‘lexsuad (IN) 68925-V-TIN
juedtjruldig §3S9 ] [ejuswuoIIAuUyg o
juedtjrudtg uotljeIjsuowrd(q AI[IqEUTRIUTRIA] o
juedyrudig uonpleIIsuOwWdq AI[Iqer|dy o
juedyruldig 18939y uonyedIjI(Eny O
juedyruldtg Suridwreg uorjesyrrend) o
:dunysaJ uorjedIyIfENy
juedyruldig Sutasaurduy uewny o
LOVdWI
ALITISVNIVINIVW S31va ANV IN3IW31ddNS
\ 4
/ALIIEVIN3Y ADN3IDI43a “INIWANIWY ‘NOIsIAZY  |NOLVIIISSVID
TVILINILOd J1LIL “¥39WNN LIN3WNDOQA

168



" anuTiuo) - 97 aandig

TVILINILOd

‘31111 “¥$39WNN INIWNDOQa

juedFTuUldIg Suracou um uewny o
juestyrudig L31]. curejure] o
juesyIudIg £jrIqeray = o
juesyruldig Kyo3eg o
uedtyruldy diysueurnyao
juedyudls rsuBLBiIon  © 6561 1990130 6 porep
juedyrudisuy uotryedyruapy 31ed o ‘waysAg ayeag orneapiy
jyeadaly ‘pajeaadp
juedyIustg SUOT}TPUO,) ]EBIUDWIUOITAUT o Ajfenuepy ‘Sureaousn
juesrjiudtg sjuauodwo paepueig o aanssarg ‘jtup) joajuo)
rsjudwaxinbay udisa(qg d9209-D-"TIN
juedtyrudtg §189 ], [BIUdWIUOITAUTY o
juenyiudtg uorjerjsuowrad(g LI[IqeUurejurey o
jueostyrudtg uorjerjsuowrd(y LIT[Iqerioy o
juestyIudtg 18939y uorjedIJI[EeNny o
juedyrudtg Buridweg uonyeoyrfeny o
:8unysa ]l uonyesryrieny
juedyruldtg BurassurBuyg uerwny o
juedTyTUdIg Ajiqeutejurey o
juedyudlg fyiqerdy o
1OVdWI
ALITIGVNIVINIVW S31va ANV IN3WITddNS

JI¥INIO

169



‘panurjuo) - 9z aandr g

jueotjrudlg Surasaurduyy uewny o
juedyyrudig £fjt1qeurejurey o
juedyIullg Atirqeriayg o
juedyiudig L3jayeg o
juedTIusig diysueunjioy & €961 LInr ¢ pajep
‘103 uoryedyioadg (eaduan
juedryrudisug £3t11qeadueydaajuj o ‘KzoAT19Q S|qeIIeA
juesyrudtg sjuauoduto) paepueis o ‘otneapdiy ‘sdwung i oI
:sjudwaatnbay udisa(g d26961-d-"TIN uoﬂsuum.r»m
juedJiudrg SUOISTIAOIJ ddueaANnSsSy Ajrjeny
:SuUoOISTAOId pue
sjuswaxinbay asueanssy Ljreny
juedyudtg $31S9J [BjUdWIUOITAUTY o
juedtfiudig uorjeajsuowd(q Ljrjrqeurejurejy o
juedyrusig uonjerisuowrdqg £3rjiqeriay o
juesyyudig Suriduwreg uonjestjijeny o
juedtyrudrsul  [Ajt[1qisuodsay 3se ] uomIEdIIIENY o
juedyrudig ueld 189J uoryedyIIeny o
:8unysa ] uornyedIIITEND
1OVdWI
ALITISVNIVINIVW S31vaA ANV IN3IW3IT44NS ILVYOIHISSVID
/ALIIEVIIY AON3IDI43a , INJWAN3WY ‘NOISIA3Y ZOU_ﬁzmo
TVIINILOd 31111 "88WNN INIWNDOJd

170



*panunuo) - 9z

o2anli g

TVIIN3LOd

‘37111 “¥3ISWNN INIWNDOAa

juedyudtg S3S9 ] lejusdwuoITAUy o
juedyudtg uonjeIIsuUCWd(q AI[IqEUTBIUTRA o
juedyrudig uorjeIjsuowrd(q A3I[Iqer}ay o
yuedryrudig 15939 uonIedIIITeNy o
:3urgsay uornyedIJIlEN
jued Jrudig Surassurduyg urwnygy o
9661 111dy L]
juedryIuldig KItjrqeuresurely o polep ‘7 juswpuldwy
juedyrudig farqerjay o 2561 11ady +
foes o | P mewenidern
juedtyiudtg SUOTIIIPUO) [BIUDWIUOITAUT] o ‘orneapiAy ‘dung
:sjuswaainboay uldrsaqg 868, -d-TIN
juedjIudig $3S9J 1BIUSWIUOITAUL o
juedijtuldtg uorjerjsuowd(q LIT{IGEUTBRIUTIEIN o
juedtjtudlg 18939y uornjedIjI{ENYD o
:8unysaj uoryeniyiend
LOVdWI
ALy AINAIDIHI /INIWONIWY NOISIAZY  [NOLYIISSYI>

171




*panuruo) - g7 aandr g

juediyiudig S3S9 ] ]elUuswWIUOJIIAUY o
jued1judlg uoljeajsuowd( L3rjrqeurejureN o
juedyIudg 3s939y uoyedIjIIEND  ©
:3urlsa ], wonyedjijeny)
juedjiudtg dutiaauiduyg uewmy o
juedtjiudtg 92Uaaayx23ul d1j}audewWwoI}dayg o
juedryiuldrg fjriqeurejurely o
juedyyrudisug 4Lytiqeriey o
uedryuld
jueoIusIg A3o5eg 4 2,61 Aely € porep
juedyusdig diysueunjio p o| ‘axoj uorjediyioadg [easuan
‘Axoaljo o1qElI® )
juedryrudisug Ayiqea8ueydaajug o .Go>w.~Qn.~ou02|um.~wum~W
juedrjiudig SUOI}IPUOD) [BIUIUWIUOITAUY o ‘ormeapdr ‘dumg
‘sjuswaaInbay udrsa(Qg OFooc-d-TIN
1OVdWI
ALITISVNIVINIVW S3LVQ ANV INIW3I1ddNS
i NOILVDIdISSV1D
/ALEvIIY ADN31D1430 , INJWANIWY ‘NOISIATY SIYINIO
TVIINILOd 31111 "¥3WNN INIWNDOQa

172



‘panuIjuo) - 97 ¥3an31 g

juedtjiuldig S§3159], lejuawuoITAUY o
juedIudtg uorjexjsuowrdg AjIfiqeurejurein o R T
juedryIudlg uoljeajsuocwra A3Ijlqeriay o pajep ‘i juawaiddng
juedryIuUdIg 3sa3ay uonedyIjENy  © 2061 19quiaydag 67
:8urysa ], uoredIyITENY pojep ‘a0j uonedlyroadg
lexauan ‘swajsdg JT adA T
juedyiudig Surxoaut3ug uewmyy o ‘9Injosqy UOIDIN G pue
ajnjos UOIDTIN ‘out
juediyuldig fy1tqeutejutely o o:wMuva .wu:w«mzwmw E&w
juedyIUdIg Lqerdy o ‘sjuswaly 193114 pu® I911g
‘sjuswaainbay udisaq DGI88-JA-TINW
juedIJIuUsdlg S$}S9], [BIU2WIUOIIAUT o
juedIyIudIg uonjeIjsuowad(q A3I[Iqeureju ey o
juedyIudisuy ueld 3$9] uoiljedIjirenyy o
:3unsay uonedyIENYH 6961 111dV ¢
pa3ep ‘g juswIpuawuay
juedyiudig Sutrassurduyg urwny o QAT GEGEIS) M
juedyyIu3drg A3r1tqeutejutely o pajep ‘adA1 S1UOIDIN
stheapAH ‘sanssaid
juedyIuldig L3a3eg o i UW:,M ‘sjuswaly
juedtyiudtg SUOI}IPUO)) [EBIUIWUOITAUT] o 13311 pue sa9alt g s 193110
‘sjuawaainbay udisaQg d¥065-d-"TIN d1neapAH
1OVdWI
ALITIGVNIVINIVW S31va ANV IN3IW3ITddNS NOILVYOIHISSYTID
/ALNISVINIY ADN3ID1430 ,_ INIWAN3IWY ‘NOISIAIY SI¥INID
TVIIN3LIOd 1L "¥3EWNAN INIWNDOQA

173



‘panuijuod - gz axn3rjg

juedlyiudig $159], JejuswuoIiauyg o
jueotyudig uotljerisuowraq A31IqRUIBRIUTRIN o
juedyrudig uonjeljsuowraq AIqeI[2Yy O
:8urysa 1 uorzeoryrienyd 1261 sunr 7
jued1yIudig dutirsoutduy uewmy o PoIEp 1 juoupuswly
6901 Laenaqag ¢
yuediyuldig fit1iqeutejutejy o S SO N
aoflen L1iqerrey o S1neldpAH ‘3a119Y 1dajep
isjuswaainbay uldisaqg (IVSN) DEZSS-A-TTIIN 2alep jol19yg
6961 AeIN 9
Paiep ‘1 juawpuswy
8961 19qUIDAON 67
pojep ‘orineapAl
‘UOJIDTIN ¢ 9Injosqy
*asn aajdooijay ‘IN/80F - NXIN @anssaad
xolen JI0 }JeIDJI® I0J JOU ST JUDWINDOP SIYL ‘pinyd “‘3TUl I93TI
‘lea2uan (4VSN) 9959L2-4-TIN
1OVdWI
ALITISVNIVINIVW S31VA ANV IN3WININS | Nyor1vIIdISSYTD
/ALINN8VI3Y ADN3IDI43a ‘INIWANIWY ‘NOISIAIY SIYINIO
TVILINILIOd ‘37111 "¥38WNN INIWNDOA

174



Bl

‘panuiuo) - gz 2an3t g

jued1JIuldIg SUOISIAOId 2oUrRINSSY A1jeny)

isuoisiaoad pue

sjuawaainbay asueanssy Ajrreny

juedIyIUdIG $31S9] 1BjUSWIUOJITAUN o

juedIJIUdIG uoijeijsuowaq Ajr[Iqeutrejurejy o

juedyrudlg uorjeaysuowraq A3rjrqeray o

JUBDIIIUBIG 3s939y uonjedyyijeny o

juedtjiudrisur ueld 3saJ, uorjedlijireny) o

:3unysa], uorzedIjITENY

juedIudIg Sutaeaurduy uewmy o

juedIIUSIg Aytpiqeutejutely o

jued1yrudls Aytiqetey o

juedtyuslg £3oyes o

juedyIudtg drysueuniio p o

juedryIudisug UOTIBDIJTIUSIP] 32 O
juediyiudig £A1jiqeaSueysaajug o LGHT I9QUWIBAON (07 Po3ep
‘swraisdg 11 odAl ‘jor1iey
juedijiudtg SUOTIIPUOD) 1EIUIUWIUOITAUT o oInss91d SneipAH
juedyiudig sjuauodwo) paiepueig o ‘1JRIDIIY :S9ATEA
isjuawaainbay uldisag (DSV) €188-A-"TIN

1OVdWI
M Aang AONIIDII ' INWONIWY *NOISIAGY | NOLYOHISSVT>

TVIINI1Od ‘31111 “¥3EWNN INIWNDOA

175



*panuljuo) - g9z 9In3dr g

juedyruldtg A3rjiqeurejurely o
juedtyrudig Ariqeriay o
juedyTudtg K31a3eg o
juedyruldig diysuewyao p o +961 3sn8ny ¢
juedyrudisug L3r1rqeadueysaajug o ESASR BN et pue gy
¥961 @2unf g pajep
juedyTudtg SUOTITPUO,) 1BIUDWIUOITAUT o SR st o (e Pl
juedyrudtg sjusuodwon paepueig o 31JRIDITY ‘sSoATEA
isjudwaInbay udrsag D61¢c-A-TIN
juedyruldlg S153 7 [BJUDWIUOITAUT o
juedyruldtg uorjeIIsuUOWd(  AITjlqeUTRIUTEN o
juedtyIuldrg uotjeIISUOWd(q AII[IGRI[DY o
:8urysa ] uoryesiyrienyd
juedyiultg SutasourBuyg uerwiny o
juedyrudig £Ljrrqeurejurejy o
juedyyruldig Lariqeray o 1561 ABIN #1
pajep ‘jorjay uolsuedxry
s PFEG A © lewIay ] d1neapAy
juedyiudrg SUOTITPUO,) [BIJUDWUOITAUTY o ‘3JeID0I1IY {SDATEA
:sjuswdIInbay udisag V2Z2SS-A-TIN
1OVdWI
ALITISVNIVINIVW S31vad ANV INIW3ITddNS LLYOIAISSVYID
/ALII8VIIY ADN3IDI43a , INIWAN3IWV ‘NOISIAZY 20u_~mzuo
TVIINILOd 31111 “¥38WNN INIWNDOQA

176



‘panurjuo’) - 97 aiIndi g

*udtsop ayj uodn pasoduur

duraq sjudwaiinbaa AjrjIqeUTRjUTELU
pue A3j1[1qeI[a1 9jenbapzur jo £L3111q
-1ssod e sT 219y} ‘9sn Away ‘S°N
103 pa2anjidejnuellu pue paudlsap
s199npaa aanssaad sineapiy

se uyons sjuduodwod I0J 3STXD

*sI193npaa
sanssaad osineapiy

xofe jou op suoledIyIoads Axejrjiux uayyy JO UOLIEDIIISSBIO J1I3US3 SI9INPIY
HEN S i A a3 Y3Tm 3SIXd O3 punoj sem sanssaag
:{easuan uo13ed1yI0adg AIBIIIIN ON d1neapAy
juediyTudtg 159 [PIUSWIUOITAUL] o
juedtyiudtg uorjeIjsuowWd(q Arjrqeurejurey o
juedyrudtg uotjexjsuowraq AIN[IqeIidy o
:8urysay uonresyyIIEND
juedyiudig SurasaurSuyg uewny o
1DVdWI
ALITIGVNIVINIVW S31va ANV IN3IW3I1ddNS
/ALNIEVITIY ADN31D1430 ‘INJWAN3IWY ‘NOISIATY ZOWMWEMSU
TVIINILOd ‘31111 “¥38WNN INIWNDOQA

177




Y Sl I

ghas 4ok

—

P R T

*penuijuo) - 9z aandr g

jued1yTudtg SUOISIAOIJ ddueanssy Ajrjen
!SUOISTAOJI pue
sjuswarinbay souranssy Ljrjeny
juedTudtg S3S9J, [BJULUIUOITAUT o
juedyIuldig uorjeIjsuowrd AJI[IqQBUTIRIUTRIA] o
juedyTudig uotjexjsuowd(g LITIqeriay o
jued1yTudtg 159393 uonyestyiienyy o
:3urisa J uonedIyIIENy
juedyTusig SutzssurSuy uewiny o
juedyTudig fyiiqeurejurepy @
juedtyruldtg Ltiiqeray . o
juesyyrudig A3azeg o
jueotjruldig drysueuwnjao g o
juedytudig UOTIIBDIJIIUAP] IdNpoig o
juedyrudlg SUOI3IPUO) [BIUDWUOITAUN o
Ls61 11a1dV 0¢
juedyrudtg sjusuodwio paepueig o Sy e
‘sjudwaxinbayy udisag I 2dA 1 ‘iyeanary
‘ornexpAy ‘slqerioas
juestyrudig ustsaq TUOD MIIUD TSIAIBA | gorien woouD
‘1exauan (DSV) VL9061-A-TIN Stneapiy
1DVdWI
ALITIBVNIVINIVW S3LvQ ANV IN3IW31ddNS
) 1LVDIdISSV1D
/ALITgvIIY ADN3IDI43d , ~.—7.m<~<oZm<<< NOISIATY ZOU_muZmO
TVILINILIOd 31LL "¥38WNN INIWNDOQA

178



T

*penunuo) - 97

aand1g

6661 Ioquuaidag 12

juedyiudig sjusuoduwon) paepueig o polep ‘| juswpuswy
:sjuswaainbay udisag LShHT 1tady ¢ pajrep
‘swaysdg J1 2dA 1 1yeadary
jued1yrudig u8isoa( [:oInBaAPAL] ‘Nd9UD ‘saalep
‘leasuad (DSV) V69061-A-1IN
juedijiudig SUOISTAOJIJ ddu'ANSSY AjIjend
{SUOISTAOJIJ pue
sjuawaainbay asueanssy Ljrjend
juedJIUdtg $§3S9 ], [BIUSWIUCITAUT o
juedtytudig ucijeajsuowa(q LITjIqeUTRIUTRN o
juestyTuldg uorjeIjsuowrd(q AINjIGger|ay o
:8urysa ] uorjedIyITEND
juedyrudlg Sutassuiduyy uewny] o
juesyrudig fyriqeurejutely o
juedyyTudig fyriiqerfey . o
juestrrudig fioyeg o 1661 .SaEeamm 92 pajep
AI9YD d1qel[0I3IU0)
juedyrudlg SUOTJIPUC) [BIUWUOITAUT o SIINBIPAL] ‘saaiep
‘sjuswadaInbay uldrsag VRZSS-A-TIN
1DVdWI
ALITISVNIVINIVW S31va ANV IN3IW3ddNS
/ALYy AON3IDI43a *INIWANIWY * NOISIATY zow_ﬂwkhwﬁu
TWVILIN31Od 31111 “¥39WNN INIWNDOQa

179



*panuruo) - gz aandr g

juedJiudtg $359J [BIUBWIUOITAUT o
juesytudtg uorjeIjsuowdq L3JI[IqRUIRIUTE o
juedtudig uorjeajsuowrdq LIJrjIqeriay o]
juedtynuldig 18939y uonyedIIENnyD y
juedsyrudtg guridureg uorjestyrienyy o
:8urysa ] uorzediyriENny
jueoiyrudig SutisaurSuy uewnij o
juedyrIuldig fjtitqeurejurely o
juedyIudrg ftnqeriay o
juedryTUdIg K3a3eg o
jued1yTUdIg diysuewyao p o
juedtusisug uoT3eIIJIIUIP] 3onpoad o
juedstyrudisug L3r1iqeaSueyd aajur o| _
juediyiudig SUOTIIIPUO) [BIUBWUOITAUT o
1DVdWI
A VS INY NS | Nowvatsevd
AVILINILOd ‘31111 “¥38WNN INIWNDOQa

180



T L T R

pal . Bl Sl o by

*penurjuo) - 9z aandr g

juestytudlg $359 3 [ejUd2WUOITAUg o
juedtyiuldg uorjerjsucwd(q Ljr[rqeurejurey o
juedTudlg uotjexIsuowrad(q AI[Iqer[dy o
juedyrudig 8utidweg uonyestyIiEny o
juedtyrudisug ueld 1S9 UOIIBRITJIIEND o
:8uriso y uonyeOIIIENY
juedIJTUsIg dutrasaurduyg uewny o
juedTyIuldtg Lytirqeurejurely o
juedyrudig fitiqerdy o
juesyrudig Aiazeg o
juedytudtg diysueunjao gy o
juedtjrudisuy UOI}EDIJIIUDP] 3d2NPOoId o
juedryrudisur Lt11qeadueyd 1ajug o
juediytudtg SUOI}IPUO)) [BIUDWIUOITAUS o vomMW~.MﬂM~M~m“MM%LW
juedyIudlg sjusuoduwon) paepueig o e
:sjuswaainbay uldisag paiep ‘swualshg | 9dA 3
‘33eanaly ‘orneapiy
xolep udisag ‘joayn ‘saarep
‘feasuad (DSV) d¥ess-A-TIN
1OVdIWI
M Alnevngy AONIDH /INZWANIWY NOISIAZY [NOLLYIHISSVT
TVIIN3LOd ‘31111 "¥38WNN INIWNDOQ

181



ot

T T

*ponurjuoy) - g9z aandr g

juedtTusIg

juedsyyruldtg
juedyIudlg
juedtyIudlg

juedtyrudisuy

juedtyIudig
juedytudig
juedyTIUlg
juedyIUldlg
juedryrudisug
juedyyTUSIG

juedyruldig

juedtyrudig

SUOISTAOI4 9duranssy Ajijenydy

:SUOISIAOI pU®E
sjudwaainbay soueanssy Lir1eny

$389J [ejudwWuoITAU o
uorjeIISUOWd(] LAIT[IqEUTReJUTRN o
uorjerjsuowd(q LIT[Iqer|ay o
315939y uoljedIIITENY o

:3unysa] uorediyreny

SurzosuiSuy uewny o

£jr1qeurejurely o

fitiqeriey = o

Aja3eg o
Ajtiiqeaueysaajug o
SUOIIIPUO,) [BIUDWIUOITAUY o

sjusuoduwion) pazpuelg o

:sjuawaainbay uldisag

SUOISIAOXIJ ddueanssy Ljrfeny)

:SUOISIAOIg pue
sjuswaainbay souevanssy Lyrjeny

2L61 AeN ¢

Pa3ep ‘% juswpudawy
8961 AN ¢ pajep
‘SIISSI|N pu® JJeIdIty
dIIneapdAH ‘oanjerury
‘qooayn ‘saanlep

462992~ A-TIN

1DVdwI

ALITISVNIVINIVW

/ALINIEVII3Y
IVIINILOd

ADN31D143d

S31va ANV LN3IW3I1ddNS
‘INIWANIWY ‘NOISIATY
‘31111 “¥3gWNN INIWNDOQa

NOILVIIISSVTD
JIIINIO

182




*panutjuo) - gz aandi g

*sjuswoxInbax pue spinyj}
dstineapiAy yrm Ljrjiqryedwosut
31 03 anp ajenbapeur paaapis
-uod ST SWI3SAs dI[neapAy 10j§
saa8ueyoxa jeay aanjdejnurld

pojep ‘aeinqny
‘sutduy jyeasaty
‘oseg wnsajoaiag

juedtyruldtg 01 JUBUWINDOP STIY) JO asn Ay, ‘110 8unjedstaqny “1a(009)
‘Teaauan HL€95-D-TIN
LS61 Areniqag ¥
*sjuswaaInbaa P2IEP '] Judtupudlly
pu® SpIn(y dI[nexpiy yPrm 9661 19290320 ¢
L3111qr3edwoour s3t 03 anp ajenbapeur poiep ‘i1o3j uorjediyioadg
P2 I9PISUOD S1 SWIdISAs oI neapiy [exsusn ‘110 2139 yIuig
103 sasdueyoxa jeay sanjide} ‘outduy 3Jeadary ‘110 ey una——
jueosyruldtg -NUBW 03 JUSWINDOP STIY} JO dsn DY 8unyeosraqn ‘saajoon mem
‘leasuadn (AvVSN) 8L¥S52-D-TIN srineapiH
1OVdWI
ALITISVNIVINIVW S31va ANV INIW3IddNS
NOILVII4ISSVTID
/ALITIEVIT3Y ADN3ID143d ' INIWANIWY ‘NOISIAIY S1¥INIO
TVIIN3LOJd ‘37111 ¥3SWNN INIWNDOA

183



*sisdjeuy Aouardrya@ jusawndoqg jusuodwo) walshg srneapiy °2z @andrg

jued1yudlg £jrirqeurejutely o
ued1yruldt Ltiqerie o
3 [JIus1g itjiqerisy 8961 aunp pz
juedIJIUdIg Liozeg o polep ‘1 juswpuswy
jued1yrudisug Ajriqesdueydaajuy o 9961 YOJIBN [2Z
polep ‘juelsisay (IO pue
juedyrudig SUOIJIPUO,) [BJUBWUOITAULY o 1ong ‘ornespAy ‘isqqny
juedtyuldig sjusuodwon piepueig o ‘Sal1jqUIasSsy 9SO
:sjuswaxinbay udisag dc6.8-H-TIN
juedyrudig $353J [ejusauwuoIIAUg o
juedyTudig uotjerjsuowrd(q LITjIqeRUTRIUTEIN o
juedtyrudig uotjexjysuowd(q AJrjiqeriay o
:8urysa ] uorjesiyiieny)
juedtyTIudisuy Sutassurduyg uewny o
juedryrudlg £3111qRUTRIUTRY o
juedyudtg Ltpiqeriay o
juedtjruldig L3ayeg o
. 1L61 Aaeniqa g ¢ pajep
jueostyrudig SUOTIIPUO,) [BIUSWUOITATY o s e A S
juesyyruldlg sjusuoduwo) paepueig o | ‘orneapAy ‘aaqqny ‘9soi] pue mmwo%
:sjuowaxinboy udisaqg ar6.8-H-TIN srineapiH
1OVdWI
ALITIGVNIVINIVW S31va ANV IN3IW3I1ddNS
J1SSv1
/ALNIEVIT3Y ADN31D143a , INIWAN3IWY ‘NOISIAIY zo_uh_<~mu__éw =
TVILINILOd 3114 "¥EEWNN INIWNDOa

184



| g i bt S

‘panurjuo) - ;7 aandrg

ALITISVNIVINIVW
/ALITIEVIIY
TVIIN3LOd

ADN31D1430

juedyIudtlg uorjeljsuowrd(q Ajrjiqer|ay o
juedyTudtg Suridweg uorzesrjrend o
:8urysa] uolzedijyrrend
jued1yiuldlg BuraissurBuyg uewny o
juesyrudtg firiqeurejurey o
juedtyrudig Atiqeriay o
juestyiuldlg Kiageg o
juesyudisug Ljt11qeadueysaaju] o
. 8961 Linr 21
juesrtudtg SUOTIIPUO,) [BIUSWIUOIIAUL o T L
juedtyrudlg sjusauodwon) piepueig o ysty ‘orneapAy ‘asoy
sjudawarinbay uldrsag d88.8-H-"TIN
juediytuldig 8189 ] (BIUdUIUOITIAUT o
jued1yIudig uorjeaysuowra(q AjrjIqeUIEBIUTEN o
juedstjrudig uorjeajsuowd(q AI[Iqeriay o
juedyrudtg 318239y uorjednIyIfeny) o
juedtJruldtg Sutrjdweg uonyesryrieny) o
:8urysa ] uorzedrjiienyd
juedryrudig Burasautduyg uewny o
1OVdWI

,531va ANV IN3W31ddNS
INIWANIWY ‘NOISIAIY
‘37111 ¥ IWNN INIWNDOQA

NOILVIIISSVTIO
JI¥IN3IO

185



‘panurjuon) - ;7 aandt g

juedyrudig S1S9] lejuduWuolITAU o
juedyTudig uorjRIISUOWd( AJI[IqEUTRJUTRIA o
juedyrusig uorjeIjsuowd(q Ajrqeriay o
juedtytultg 18939y uoniedIIIIENYD o
juedyrudig duridweg uornyesiyrieny o
juedyrudisug ueld 1SaJ uoriedIjIieny o
:8urysa ] uorjesiyrieny
juestyrudtg SutasaurSuy uewny o
juedyrudtg Ajtiqeurejuteyy o
uedrJudt fi111q®e110 o
3 Jiusig ititqeray 8961 ounr §7
jued1yIudig Ly1a3eg o paiep ‘| juswipuad2wy
juedtjrudisug L3111qes8ueydaajuy o 9961 AeN $2Z paiep
‘(1sd 0p0¢) @anssaag ysiH
juedjiudtg SUOTITPUO,) [BIUDWIUOITAUY o S neaplipl Saanh
jueoyiuldtg sjuauodwion paepueig o ‘SO1|qQUIASSY 9SO0L]
:sjuawaaxinboay udisag D06.8-H-TIN
jued1ytustg $3S9 ] [BIUDUIUOITAUY o
jued1Jruldig ucIjeajsuowrdq A3JrjIqeuUIBIUIRN o
1DVdWI
ALITIEVNIVINIVW $31va GNV INIW3I1ddNs
1LVIHISSVTD
/ALNIgVIT3Y AON3ID143d ,. INJWAN3IWY ‘NOISIAZY ZOU_m_zmo
TVILIN3ILOd 1L "¥IIWNN INIWNDOQa

186



‘panunIuo) - 27 2andr g

jueostyrudig uorjeajsuowraq LIT|Iqer|ay o
:8uysa] uonjedyI[END [L61 3sndny 9]
paiep ‘[ uswpuawy
jueodtyrudtg Surasaurfuyg uewiny o 1961 A1eniqe oz
jued1yIudtg L3111qeuTRIUTRN o pa23ep ‘2anssaid wWnipap
‘oamjeaadway ysiy
juesyytudlg £Litiqeray O ‘ousiAysoaoniyeaia
juesIyIuldtg L333eg o ‘Alquiassy 9SOl
:sjuswaanbay uldrsag D6L592-H-TIN
juedyrudtg S3S9 ] [BIUdWIUOITAUY o
juedyudtg uoljeIIsuowd(g AjrjIqeureIuTeN o
juedryrudig uorjeIjsuowraqg L3riqeriay o
:8urysa ] uoryediyrienyd
1L61 @ung 11
jued1yrudtg SutrassurBuyg uewny o bosep U | uUBHRpESUEY,
eo1JTudI £3j111qRUTRJUTE o
e e e 5961 AIng €1 parep
jued1yrudtg Littqeriey o ‘aanssaid wnipap
‘saanjexadway ySiy
ued1yuldis A395es © ‘ouajdyjisoaoniyeaia L
juedtyrudrsug A3111qeadueydaajug o} ‘asolg
:sjudwalnbay uldisag VL92L2-H-TIN
1OVdWI
ALITISVNIVINIVW S31va ANV IN3W3I1ddNS
N 4l
/ALINNEVIIY ADN3IDI43a _ *INIWANIWY * NOISIAZY o%mmu__,_ M_Wmﬁu
TVIINILOJd JTLI1 "IFIEWNN INIWNDOQa

187



I Ve

o r——

T T S W - T ST Uy e w—"

R T, TR S A

T —

Lk

*penuljuon - ;7 aandi gy

juedytudtg S383 [EBjULLUIUOITAUF o
jued1yudtg UuoTjeIjsSUOWD( AII[IqERUIBIUIRIA o
juedyTudlg uorjerjsuowad(q Ajrjiqeriay o 1961 19QUIBAON {2
:8urysa ], uorjestyiieny) pajep ‘l juswipuawy
9961 Idqudda(g L pPIajlep
juedyruldig SurzasurBuyg uewny o ‘>rewnoug pue s1neipAy
juedrytudig L3111qRUTRIUTRIN o ‘sanssaag ysiy
‘oanjeradwo ] YISy
juediyrudig fLriqeriey . o T
juediyrudig K3a3eg o ‘Alquuassy asoy
:sjuawaatnbay uSisag V09¢8s-H-TIN
juesyudtg S$3189] (BIUDWIUOITAUY o
juestyruldtg uorjerjysuowra@ AjrjIqeurejurepy o
1OVd4WI
ALITIEVNIVINIVW S31va ANV INIWITddNS NOILYDIISSVID
/ALIIeVINIY ADN31D1433 , ' INIWANIWY ‘NOISIAZY S18IN3IO
TVIINILOd 31111 “¥3I8WNN INIWNDOQA

r.—vx-rmwvr-m-wr—wwwv AE N s e

138



*panutjuon) - ;7 aanfdrg

juedtyruldtg 18939y uonedIII|ENY) o
ued1JIuds ue $9J uoljedIJIjENn o
3 tyrusisuy 1d 3s91 uonjedsrjrienp 0L61 1999390 91
:8unysa ] uonyed1yIIEND pojep ‘7 juswpuawry
jued1jiudlg dutasaurluy uewny o 9961 .«onwﬁwummm 1c
pajep ‘uorjrpuon
juedyTudig Litiqeriey o PI®H &, , ‘walsig
d1IneapAH 31o1Yyap adeds
juedsyyrudig f3a3eg o e (o s
juedyruldig SUOTITPUO,) [BIUSWIUOITAUT o | -uorsoaaon ‘18935 ‘Suiqny
:sjuawaxinbay udisa( D6¥89-1~-TIN
juedytuldtg 8389 J [ePJUdWIUOITAUY o
juedytuldig uoljeIjsuowd(q Ay[Iqeriay o
juedyyruldig 18939y uorjesiyrrend o
:8urysa g, uonyestyrreny
aun
juedtyiuldig Surzesuiluyg uewny o parep .M%%h&ﬁﬁ%ﬂmm@
£
juesyudig qeriay o G961 I9QUISAON 7
juedyrudtg L3a3eg o paiep ‘Ljrrend
d1ineapAHy 33eIdIty ‘1909
juedyyrudtg L3111qe93Uueydaajug o umesq ‘punoy ‘ssolwess
juedytudtg SUOCIJIPUO) [BJUSWUOITAUT o ‘Aolly wnutwnjy ‘aqny
‘sjudwaainbay udrsag (DSV) A180L-1-TIN
1DVdWI
ALITISVNIVINIVW S31vd ANV IN3W3ITddNS | No1LvDHISSYTD
/ALINgvIIY ADN3IDI43d ) ~l_.Zm<~<oZm<<< ‘NOISIAIY OU_ameO
TVIINILOd 31111 "339WNN IN3IWNDOAa

189



‘panunuon - 27 aandr g

juedyyIusig 83189] EBIUDWIUOIIAUY o
juedtjrudlg uorjexjsuowraq A3rjIqeray o
jued1Iuldig 318939}y uorjedIjI[EeNny o
d
juedryrudisug ueld 389 UOIIBDIJI[enyd) o porep .Mhumuwﬁwm“cwwﬁw%
:8unysaJ uoryediyIren
TSRS EE EEEC 9961 1aquiydag 27
ajyep ‘poaplre
juedyruldig Sutrasaur8uyg uewny o pue mmw?ﬂwvm wvommwwnﬁv
juedJiuldig fir11qe119y o ‘swajsAg o1 neapiy
3 £ = a1o1ya A 9dedsoasy
jueIIUSLS 193eS ‘($0¢) IULBISTISDY-UOISOII0Y)
jueotjrulig SUOIITPUO,) [BIUSIWIUOITAUT o ‘19935 ‘Suiqny
:sjuswaainbay udisaq V#058-1-TIN
juesttudig S3189 ] [BIUSWIUOITAUT o
jued1ytudlg uorjexjsuowrd(qg LIT|iqeurejure o
juedyruldig uorjeIjsuowdqg AIrjIqer|ay o
1DVdwWI
ALITISVNIVINIVW S31vad ANV INIW3ITddNS vOI4ISSVTD
/ALITISVITIY ADN3IDI43a ‘ INIWANIWY ‘NOISIATY ZO.W_._szmO
TVIIN3ILOd ‘31111 “¥38WNN INIWNDOA

190



*panuniuo) = 27 dandtg

‘waas ks drneapdAy ayj) uTyItM pasn
sprajy sryneapdiy Pim ajqryeduwod

aq pinoys adej Sunjiew ‘13a3mOl
*swd3sAs d1neapAy jo Ajrjrqeure;
-urewt pue Ajrjiqer|ax oj 3doadsax YPim
SJUWINDOP JO SSB[D SIY) UC PIajdNpPuUOd

~0l6T PPIEN ¢
Pe3ep ‘1 juswpuawy

$961 1tady 8
pPa3iep ‘(jueisisay
juaajog pue p|o)

‘3edy “aA180130)-UON)
I9)Ie]N UOIIedIJIIUdPI

adel
juedryrudisug 2q pInod sisAjeue |njSurtuesw oN Suiqny jyeasary ‘adeg uonesyIUSP]
lexausn V9066-1-TIN /Bubjaen
jued1yTusdlg 8389 ] [®BIUDWUOITAUT o
juesryrudig uotjeajsuowdq A3rjiqeray o
jueoyrudig 18939y uonyedIJITENyY o
juedtyrudtg ueld 3Isa2] uoijediyijeny o
:8urysay uoryediyIreny 6961 AInr §2
juedyTudtg Suriosur8uyg uewny o PI3IEp [ Juswpusury
1ad
jued1yIudig f3z3es o vum w w I .F M_Mwm
jued1yIudtg fyiqeray o d1nexphH jyerdaty
‘(pazI[Iqess §-81)
jues1yruldisuj L3111qeadueysaajug o JUBISTIS 9 - UOISOI10)
juedyyruldig SL (PUO) [BIUSWUOITAUS o ‘19935 ‘Surqng
:sjuswaarnbay ulisag (DSV) v8088-L-"TIN
1OVdAWI
ALITISVNIVINIVW S31vd ANV IN3WIWINS | Nor1LvdIdISSYTD
/ALIN8VI3Y ADN31D143a ‘ INIWANIWY ‘NOISIAIY OU_xuzmo
TVILINILOd ‘37111 “¥3IWNN INIWNDOQ

191



g

*panuljuon) - 27 2aandrg

juedtyIuldig HurizesutSug uwewny o
juedtyruldlg Arqeutejuiey ©
juedyyrudig Aiqeray o
juedyrusg Ajejegs o
¥561 1990320 G pIjrep
juedtyiudig diysueurnjiopy o QFeIdIIY ‘einsseig
juedtudIsuy UoOWEIIJIIUSP] I2NpoId © onewnaug ‘sxadnpay s3usuoduzos
:gjuswaainbay ulisaq (I9Y) vZL58-U-TIN sniyewInadudg
8961 I2quIadaQg 02
‘uwajsde Srineapdiy ayj UIYIIm pasn pajep ‘swaisdg
spIn(y 2rneapdAy s a1qryedwod aoedg pue ‘aISSIN
2q pinoyges adej Burjieur ‘rssomoy ‘33exda1y 103 s8auUl]
*surejede srineapdy jo Ajifigqeure) aqn] pue ‘adig ‘esoy
-utewr pue AJI[IqeI[al 03 30adsax Pm Jo suonyeudisad(q paezey
JUIWINIOP JO §SE[D 1Y) UO pPIjdINpuod pue suordung ‘sSurjaen
jued1yTudrsul a2q pinod sisdjeue [njSurueaur Op paepueis LxeiptN
‘leasauad dL¥21-ALS-TIN
X\ 1DVdWI
1ITISVNIVINIVW S31vad ANV IN3W3I1ddNS
/ALYy AON3IDI43a * INJWONIWY ‘NOIsIAZy | NOLLYILISSYTD
IVIINILOd ‘31111 “¥38WNN LINIWNDOQA

192




o

*panurjuo) - .7 @andi g

jued1yIudig 318939} UOTIEDIIITEeNny o
juedtFiuldlg Suridwreg uoryesryitenyy o
juedytuldrg ueld 3s9J uonedIreny ©
:8unsay uonyedYyIlENDH
juedyIudlg Surassurduyg vewny o
jued1yrudtg £fjriqeurejurely O
juedtjrudlg £fyt1iqeriey o
juedtytusdig L3193eg o
juedJIudtg SUOT}IPUO,) [EIUSLIUOITAUN o . 0L61 dunf Z
3 pojep ‘aanssaxg-ysiy
juedITuslg sjusauoduwo) paepueis o a1y “3JeIDITY {SDATRA
:sjuawaainbay udisag D¥9T19-A-TIN
jued1yIuldlg uoyieajsuowad(q AIIT(Iqer[ay o
juedyTuldlg 18939y uorjedryiienyd o
juedyruldiq ue[qd 383] UOIIEdIJI[EeNny o
:8uyysay uorniedryrreny
1OVdWI
iy s TS NoIvOUISSVID
TVIINILOd ‘31111 “¥38WNN INIWNDOQA

193



%

‘panunjuon - 27 aanfi g

juedtyIudig 83159 [BIULWIUOITAUT o
jueoyrudtg uorjeIisuowd(g AjIqEUTBIUTRIN o
jueostyruldlg uorjexysuowrad(q AIJr[Iqer[dy o
juedtyIuldig 15939y uorjedIIIeNy o
juedstyiuldtig Burjdureg uorzesiyreny o
:3unysa ] uorjedryrieny
juedyruldig Surassurduyg uewny o
juesyrudtg £3t11qeurejurey O
jued1yIuldlg f3rIqeriay . o G961 LeIN 61
suesggrulig f1o5eg o pajep ‘¢ judWIpUdIWIY
. 2961 AInf g1
juestyuldig SUOI3ITPUD) [BJUSIWUOITAUT o parep ‘Suryestpur i —
juestjrultg sjusuodwo) paepuelg o | porerq ‘@anssaxg ‘safen ouSmmwu&
:gjuswaainbay udrseq (dAM) Le€e2-D-TIN s1neapiH
juedtyuldig $3189] [eBjIUdWUOITAUT o
jues1yTusIg uorjerisuowrdq LI IqEUTBIUTRA o
juedyruldtg uonyeIIsuowWd( L3rtqer|ay o
LOVdWI
ALITISVNIVINIYW S31va ANV IN3IW3I1ddNS 14ISSY1D
/ALITIEVYITIY ADN3IDI43a . ~._.Zm<w~n_Zm<<< ‘NOISIAIY ZOW._MNUZuMU
IVIINILOd 1L "¥HEWNN INIWNDOQa

194



*panunuo) - 27 @andi g

juedryruldtg Surzssur8uy uewny o
1,61 Y218\ 1¢
juedtyrudtg Ajtjiqeurejure|y o pojep ‘1 juswpudawy
juedyrudlg ftrqeray © |$961 dunf 62 pajep ‘ursay
jues1Tusig Ayo5eg o |, auaijfipaoronijeria ]
d13'WINaUg pue drnelpAy iBuni diiioe
xofe SuUOTITPUO) je'IUdWIUOCITAUY o ‘Bunoeq ‘aaurejay .Mwﬁnuuam
:sjuauraainbay udisag D16.8-U-TIN uﬂ:.o.uvhm
juedtnhusdig 8189 ] [BIUSWIUOITAUT o
juedyTuldg uorjeajsuowad(q AII[IqEUTEIULBN o
juestyrudtg uorjeIjsuowrd(] LJrjrqeriay o
:8urysa ] uoryedyIieny
jued1yIudig SurzssurBuyg uewny o
jued1yrudlg fyriqeurejurely o
juedyIuldlg fytrqeriay ©
juesyyrudig Li93eg o 996 —. 19quIad9(g 12
porep ‘Z juswpuswy
juestyrusdt A3111qeadueydaaju o
FUFES tH SR €961 Linr ¢ pajep
zolep SUOI}TPUO,) [BJUIWIUOITAUT o ‘poy uoistd ‘saadeasg
:sjuswaxinbay uldisaqg d6¥%05-S-TIN s8ury aadeadg
1DOVdWI
ALITIEVNIVINIVW S31va ANV INIW3ITddNS
/ALNIgY N3y AON3IDIHIA ‘INJWANIWY ‘NOIsiAzy  [NOYNERSSVTD
TVIINILOd ‘37411 “338WNN INIWNDOA

195



‘panurnjuon -~ ;7 aandr g

zofep ueld 3saJ uoljedIyIreny)
:8unysa ] uorzesiyrreny)
juediytuldig Surassurduyg urwny o
juedyudlg A3111qeutejurey O
jued1yruldig ftiiqeriay ] 6961 Axenuer g pajep
uedtJudt Kiage o ‘203 syuswsainbay
} Husts 123es lexauan) ‘orneapiy
Joflepy SUOI}IPUOY) [BJUDIWIUOCITAUT o ‘s8unyoeg ‘uldisag puein sSumyoeq
rsjuawaxinbay uldisag AP195-DO-TIIN uﬁsmuv>m
juedtyiuldg 83189 ] (eRIUdUWIUOITAUT o
jueds1yruldlg uorjeIiIsuowd(] LI[IqeUIeIUTBN o
juesytudig uonyeajsuowrd(q LIrjrqeray o
juedtyrudig 18939y uonedIIIEeNY o
:8unysa ] uorredIIIIENY
1LOVIWI
ALITISVNIVINIVW S3LVA ANV IN3W31ddNS LLYOISISSYID
/ALIIEvVITY AON3IDI43a s ~h.Zm,\~<n_Zm<<< ‘NOISIAIY ZOUEmZuO
TVILN3ILOd JULIL "¥I8WNN INIWNDOQa

196



T

‘panuniuon - 27 aandig

juestyiuditg ButroourSuryy uewny o
juedtyiudig fyiqeurejurey o
juedyruUldIg Lriqeriay C
juedyiudtg L193eg o L961 Aaenuer [| pajep
‘ 1
do6L2Z "IueIsisay pinig
juedtyrudisug Li111qeadueysaajug o S IeapAL WINS10130.]
.Iofep SUOIIIPUOC) [BIUSWUOIIAUT o ‘pawaojardg ‘Sumydedq
:sjuswaainbay uldisag d2¢€L62-d-"TIN
juediyrudig $3893J [BJUSWIUOJITAUNg o
juesyiuldig uorjeIjIsuowd(q A3T|IqRUTEIUTBIN o
juedTudtg uorjeIjIsuowrdq LIT[Iqer|dy o
:8urysa ] uoryedIyIfENYD
jued1yTudig Sutrasaurduy uewny o
ueotyruldt £
juedyrusig tjrqeurBIUTEN © 1261 UPIBIN 67
juedtyruldrg Ltnqeriay Q) paiep ‘7 judwpuswuy
juestytuldrg Kya3eg o L961 Axenuefl ¢ pajep
‘10091 ‘IueIsISaY PINIg
juedryrudisuy Atiqeadueydaajug e} S INBIpAE] WINS10130.g
Jolep SUOIITPUOD) [BIUIUIUOITA UL o ‘pawraojaad ‘Sumyoeg
rsjusuraainbay udisag D9155-d-TIN
1OVdWI
ALNIGVNIVINIVW ©,531vad ANV INIWI1AINS |0
VII4ISSV1D
/ALINIEYIT3Y ADN31D143Q ,_ INIWANIWV ‘NOISIATY Ouh;mzu@
TVIIN3L1Od 141 "¥IIWNN INIWNDOQa

197



*panurjuon) - 27 @2andt g

jued1Jruldlg Surzosut8uyg uewnyy o 1L61 ounr g1
juedryruldig LT1iqeUurRlUTER o peiep ‘z juswpuawuy
juestjruldig fAnqerpey . o 2961 1390330 01
pajep ‘ssog Jumrg
juedyruldig L3a3eqg o oqny pesayr, 3ySreiss
jueorrudlg SUOTIIPUO) [BIUIWUOITAUT o ‘pouwraojaag ‘Sunijoeyq
:sjuawaanbay udisag d401ss-d-TINW
9961 I2qQUIDAON 81
Pa3ep ‘[ juswipusdwy
¥961 12quuadaqg 7
paiep ‘jueisisay
*swajsAs o neapiAy 19nJ uoqaedoapiAH
juedstyuldtg 03 urejxad jou SIOP JUIWNDIO0P SIYL ‘powrrojaxg ‘Sunjdoed
‘le1ausn dsies-d-TIN
juedtyrulilg uorjeIISUOW(] AjI[Iqeurejutejy o
juedyrudig uotrjexjsuowrd(q Ajrjrqeray o]
jueotyrudlg $3S9 ] [BIUSWUOITAUT] o
:8urysa ] uwonzesryIrENny
1DVdwWI
ALITIGYNIVINIVW S31va ANV IN3IW3IIddNS NOLLVOIEISSYID
/ALNIEVIIIY AJN3ID133a , ' INIWAN3IWY ‘NOISIAZY SN
IVIINILOd 37111 "¥39WNN INIWNDOQ

198



s SRR

i

B R R S T PR T r—

*panunuon) - ;7 aandr g

jued1jiuldig uorjeljsuowrdq LIrjIqeray o
juedtyiuldig 3$939) uorjediyijeny o
juedyrudig §359,J [eiluswWIuoIIAUg o
:Bunysa ] uorjedryijeny
juedyyrudig Atiqerey o
juedtiudig diysueunjiopy o $961 UdIeN ¢ pajep
juedtjruldig A3t11geadueysaajug o jL=SAIEI, IPEEISS e H| St
S ° = asn uofmv SNOJIId J-UON pue
juedtyruldig SUOI}TPUO,) (BjUdBWUOITAUY o snoxxa g ‘Surieag ‘siiegq
isruswraxtnbay ulSisa( D€801-9-TIN s8urtaeag
jueotyruldig $189 1 [BIUBWIUOITAUL] o
jues1Jrudig uorjeIjsuowad(q AjrjIqeurejureiy o
jued1jrudig uorjexisuowrd(q LIriqeriay o
:8utysaJ, uonreoiyIfEny
1OVdwlI
ALITISVNIVINIVW S31vad ANV IN3IWIWNS | No11wdIdISSYID
/ALNISVITIY ADN3ID133a ' INIWANIWY ‘NOISIAIY Ou:mzm_w
TVIINILOd ‘I1LIL “¥38WNN INIWNDOQ

199



R

‘panurjuo) - 27 @audig

jued1jruld £L1111qeurejure o
JHERIS e % 1L61 A1nr
jued1jIudig fytiqerey . o pajep ‘Butudily
juestyiudt £3111q@98ueysa93u o . 3les ‘UOTdLI I-Tuy
d = 1 = . pul poy pa1eas ‘ired
juesrJrusdtg SUOI}IPUO)) [BJUSWIUOITAUL o ‘moy aiqnog ‘Suraesayg
:sjudwaxinbay uldisag D6€09-9-TIN
juedyIudig uorjeIlIsuUocwWd(q AJrjIqRUIRIUTIRIA o
juestyiudig uorjexisuowrd(q LJr[iqeriay o
juedtjruldig 1592319y uoIjedIJITeNny o
juedyIudtg duridweg uotjesyyrjeny o
juedIudtg $1§9J lelUdWUOITAUY o
:8unisaJ uonjesiyIiENny
jueorjrudtg dutxaaurduyg urwny o
juedyrudig fi11tqeurejurey o
uedJiusdt Aiqere o
3 1JIUs1S 1TIqer_sy 2961 ounr 7|
juedrjtuldlg A3a3eg o pajrep ‘pojeudoaduwur-110
‘aapmod (eId|N ‘poasjulg
jued1yIudtg A3111qEa3UueydI93U] o SNyl ‘sasyien
juedIJIudtg SUOI}IpPUO,) [BIUIWIUOITAUS o !saa991g ‘s8uraieag
:sjuawaxinboay udisag DL8Ys-d-"TIN
1OVdWI
ALITISVNIVINIVW S31va ANV IN3IWI1ddNS LLVYOIHISSVYTD
/ALITIgVIIY ADN3ID143a , INJWAN3IWY “NOISIAIY ZOU_mmzmw
TVIINILOd 31111 "338WNN INIWNDOa

200



‘panunjuon - ;7 2andr g

juedtJiusdtg uoljeIjsuowa(q Ajrjiqeurejurejn o
juedrjiudtg uorjeIjsuowWd(] AITIIqEI9Y o
juedyrudtg 15239y uomedIJI[END o
juestyrudtg S§3S9 ] 1EIUDWUOITAUY o
:8urysay uonyyedIIIIEND
juedtyruldtg Sutissurduyg uewn]] o
juediyiudlg £y11qeurejurey O [L61 I2quad9Q §
juesyrudis Atriqetey o BOIRR vl guesidcn s
juesyusg Ajoreg 5 .:m: uwﬂgwuwﬂ 8 pa3ep
UoIjd1IJIIUY ‘oweajaly
juedtyrudtg S7013IPUOD) [BIUSWUOITAUG o ‘11eg ‘sduraeag
isjuswaainbay udisaqg aeveL-d-"TIIN
juedyiuldtg uoIjRIISUOWD(] KII[IqBUTRIUTRIN o
juedtjiuldtg uotnyeIjsuowrdq A3jrjiqer|ay o
jued1yIuld g 3189319y uorledIyIjend) o
juesyrudtg 359 ] [BIUSWUOITAUY o
:8urysa J, uorjedtryryeny
juedJrudlg Surasouilfuyg uewny o
1OVdWI
ALITISVNIVINIVW S31vad ANV IN3IW3ITddNS
NOILVIIFISSVIO
/ALITIEV13Y ADN3IDI430 INIWONIWY ‘NOIsIAZy | NOLYIEIES
TVIINILIOd 31111 “¥38WNN INIWNDOQA

201



| i

‘peanuizuo) - ;7 ?andr g

0L61 I2qUdAON 67
pajiep ‘1 judwpuswy

L961 I2quIaLaq | pajep
‘paxd0oT Loy ‘ul payyd0r]

juedtyrudig A3t1iqea8ueysaajug - pesayl maxdg ‘jaasuj
:sjuswaainbay ulrsoqg PI6SP-I-TIN sjaasujg
juedryudtg uorjeIjSUOWI( AJI[Iqeurejurey o]
juedryrudtg uorjeajsuowrag AIrT(Iqer[(ay o
juedyrudig 318939y uorIedIJI[ENY o]
juedijrudtg §3S9] lB'IUdWIUOITAUT o
:3uryss ] uonredIIENY
SutassurSuyg urwny o
juedyyrudig Litirqeurejurely o L961 Isndny 1
JuesyIuSig Apiqerey o e S
G961 19qQUIDAON G1 Pa3ep
juesyrudig A ‘BuruBry-jios ‘paur
juedyrudig SUOIjIpPUO) [BIUDWUOITAUY o qdJ1 ‘ureld ‘sSuraeayg
isjuswaarnbay uldisaq (DSV) veZves-d-TIN
1OVdWI
ALITIBVNIVINIVW $31VA ANV INIWITNS | \o1LvdIdISSYID
/ALNIevIN3Y ADN31D143a s ' INJIWANIWY ‘NOISIAIY D1¥INIO
TVIINILOd 31111 “¥38WNN INIWNDOQA

202



T AT T

=

— YT R e

w

‘panuniuon - 27 aan3d1 g

$961 AInf 91 porep

‘371111 “¥3GWNN INIWNDOQ

juedyrusig SUOI}TPUO) [BIUDWUOITAUT ‘uonyedtaqny ‘s8umt g
:sjuawaainbay ulrsag divse-J-TINW
1uedyIusdig uotjerjsuowrd(q L3IT[IqEUTBIUTRA o
jueotyrudig uorjexjsuowrd(q AJIIqerdy o
juedtyrudlg 3$939y uoijedryIteny o
juedtTusdig $389 ] [BIUDWIUOIIAUT o
:8unysa ] uonedIIIIENYD 0,61 Idquuaidag 11
pajep ‘1 juswajddng
jueodtjruldlg Sutasaurdug uewny o 0L61 1oquaidas 11 porep
jueoyrudig £3111qeurejurey o ‘saury 11O pue [ang
‘o1neapiAy f21qesna
juedyruldis £yt1iqeray O ;.ommmﬂh vﬂw vmww
juedtytuldtg SUOI}TPUO) [BIUWUOITAUS o ‘aqnJ, 03 asoy ‘aajdepy s8uriitg
:sjuawaainbay ulisag aoLos-v-TIN uZ:ﬁm?».m
6961 I2qUdAON 9
paiep ‘110) [edt|ey
juedtyrustg f31110eUTRUTR N ‘pealy] -maadg ‘sjaasuj
tsjusawaxinbay uldsag VI¥88-1-TIN
1OVdWI
ALITISVNIVINIVW S31vd ANV INIWITddNS | NyoLLVOIHISSYTD
/ALNIEVITIY ADN3ID143@ ' INJWANIWY ‘NOISIAZY o%guzmo
TVIIN3LOd

203



B e b bt ok ek ko

*panunuo) - ;7 2andig

1L61 11ady ¢7

juedtyudtg Sutxssurduy uewny o P931ER: ‘1 judwupuawWy
1uedyyrultg Ajtirqeurejurey C 6961 @dunf L7
g d
juestyrusig fariqeriey o p23ep ‘v juswarddng
u ]
jued1JIudIg £3111qealueysaajuj o pajep .:oﬁ%%%%ow MM:&.M
juestJrudtg SUOIITPUO)) [BJUBWUOITAUT O | ‘oqny ssoalaie]J ‘s3uniitg
isjuswaainbay udrseQg D08¢81-4-"TIIN
juedrJruldtg uorjeajsuowd(q AIT[IqBUIBIUTEN o
jued1yrusig uorjexrjsuowra A3r|iqer|ay o
jued1JIudrg 1s939y uonjedIIITENy o
juedtudtg sutjdweg uorjesryrireny o
juedyudtlg §389J [BjUD2WUIUOITAUN o
:8urysa ] uoIigeEdIFI[END €961 Axenuer 77
jued1JIUdIg fAiir1qeutrejurejy o BeiERRSINES e s
€961 Aaenuer 27
juedtrusdtg ftiqeriey o PORED . GBS BNl 1
yueotjruldtg SUOIIIPUO) [BIUDWIUOITAUY o ‘eqny poIelg ‘sSSuUrilr g
isjuswaarnbay uldisa(g d6065-4-TIW
1OVdWI
ALITISVNIVINIVW SILVA ANV INIW3IANS | o1y dId1SSYTD
/ALINIEVITY AON3ID143a s ‘INIWANIWY ‘NOISIATY DI¥INIO
TVIIN3L1Od 31111 “¥3IWNN INIWNDOQA

204



T ————

*panuijuo) - 27 2andig

jueo1yTUdIg Suiridweg uoryesiyiieny o
juedsyyrustg 1S9 1EIUDWIUOITAUT o
:3uyysa ] uonedIIIIEND
juedyrudig SurassurSuyg uewny o
juedyIuldlg Ajtirqeurejutelry o
juedtIUdIg Ayayeg o
ued1Jruldy L3tigeadueydaaju o
USRS ol LS 1,61 A=\ €1 parep
jued1yruldig SUOIITPUO,) [BIUDWIUOITAUT 0 | ‘1eatmg drneapAy “sjuror
:sjuswaxinbay udisag deiss-r-"11N
2L61 dunf o¢
juedyrusdig uorjeIjsuowdq AITjIqeUTBIUTRIA o payep! < lsutrhiojddte
juedyrusig uorieIIsSUOW (] AII[IGRI[DY o B T o
HQNUmHmcmmm $3S9 J, [eju2wuoIIauyg o pPa3jep a~ jusuwpuatuay
:3unysa ] uonzedIIENYD 9961 AeN Z pajep
‘103J sjuswidainbay jeasuan
juedyyrudtg sutasaurduy uewnpy o ‘9anssaxg wnipa
eo1yTUlT £3j1119RUTRUTE o ‘SErjeasdumay, ity
jueoHIusts e eImEN ‘osol aualdypsoaonijeaia ]
juedyyrudlg friqerey o ‘s8umtg
:sjuowaainbay udrsaqg VL2l -d-"TIN
1OVdWI
ALITISYNIVINIVW S31vad ANV INIWITddNS | oiLvdIdISSYTD
/ALNIEVIIY AON3IDi430 INFWANIWY ‘NOISIATY OU_qumO
TVIINILOd ‘37111 "¥3aWNN INIWNDOAa

205



‘peonunuo) - 27 aandr gy

juedyrudig sorjexysuowrdq Ljrjrqeurejurely o
juediyruldig uotrjeIjsuowdq AjjIqeray o
juedJiuldig 18939y uorjedIyIjeny o
A 1OVdWI
1ITISVNIVINIVW S31va ANV INIWITddNS 9
/ALIgvI3Y AON3IDI33a ‘INIWGN3WY ‘NOIsIAZY |NOLVIRISSVT
TVIIN3LOd ‘31111 ‘¥IIWNN LIN3WNDOQA

206



